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ACID  RAIN  OVERSIGHT 


THURSDAY,  MAY  26,  1988 

House  of  Representatives, 
Committee  on  Energy  and  Commerce, 
Subcommittee  on  Energy  and  Power, 

Washington,  DC. 

The  subcommittee  met,  pursuant  to  notice,  at  1  p.m.,  in  room 
2322,  Rayburn  House  Office  Building,  Hon.  Philip  R.  Sharp  (chair- 
man) presiding. 

Mr.  Sharp.  The  subcommittee  will  come  to  order. 

Today  we  begin  hearings  on  acid  rain  and  the  proposals  referred 
to  our  subcommittee. 

Although  the  legislative  process  rarely  gives  us  the  luxury  of  de- 
cisions based  upon  perfect  information,  the  gaps  in  the  public 
record  on  acid  rain  are  troubling  and  the  significant  cost  of  some  of 
the  proposals,  especially  for  those  of  us  in  the  Midwest,  make  it  all 
the  more  important  that  we  act  on  information,  not  anecdote  or 
faith. 

The  question  of  acid  rain  begins  with  science,  which  is  why  our 
inquiries  today  begin  also  with  science.  Before  leaping  into  the 
vortex  of  the  acid  rain  legislative  arena,  we  ask  the  threshold  ques- 
tion: What  is  the  nature  and  the  extent  of  the  problem? 

That  is  the  question  that  the  scientific  community  must  address 
with  special  candor  where  the  answers  may  not  yet  be  clear.  As 
legislators,  we  know  that  the  scientific  community  can  educate  us 
and  guide  us  but  that  we  ask  the  impossible  when  we  attempt  to 
delegate  our  choices  to  them. 

These  choices  involve  billions  of  dollars,  potentially  substantial 
rate  increases  for  many  ratepayers,  cost  differentials  for  energy- 
sensitive  industries  that  may  send  those  industries  abroad  and  the 
loss  of  jobs  that  may  accompany  this  added  regulation  of  the  Na- 
tion's primary  fuel  source,  coal. 

This  subject  arouses  passionate  debate  and  it  may  be  that  pas- 
sion on  both  sides  which  makes  it  difficult  to  achieve  a  consensus. 
It  is  my  hope  that  this  panel  will  give  us  a  scientific  basis  on  which 
to  build  sound  policy. 

The  Chair  now  recognizes  our  distinguished  Republican  colleague 
from  Texas,  Mr.  Fields,  for  an  opening  statement. 

Mr.  Fields.  Thank  you  very  much,  Mr.  Chairman. 

Mr.  Chairman,  acid  rain  is  a  subject  about  which  we  have  heard 
much  testimony.  From  my  point  of  view  the  facts  are  pretty  clear. 
If  there  is  environmental  damage  from  acid  deposition,  it  is,  at  the 
most,  a  regional  problem.  Furthermore,  the  region  in  which  it  may 
be  a  problem  does  not  include  Texas.  Moreover 

(1) 


Mr.  Sharp.  You're  lucky. 

Mr.  Fields.  I'm  sure  we  are. 

Moreover,  the  problem  which  that  region  may  be  experiencing  is 
not  caused  by  Texas.  Mr.  Chairman,  for  the  record,  I'd  like  to  note 
the  following.  In  the  June,  1984  Office  of  Technology  Assessment 
Report,  which  is  entitled  "Acid  Rain  and  Transported  Air  Pollut- 
ants," page  93,  there  are  two  maps  of  the  United  States  which 
show  the  average  1980  emission  rates  for  sulfur  dioxide  from  utility 
and  industrial  sources.  I  am  going  to  ask  unanimous  consent  that 
the  maps  be  included  in  the  record  along  with  my  full  statement. 

Mr.  Sharp.  Without  objection. 

Mr.  Fields.  What  I  want  you  to  note  is  that  for  utility  sulfur  di- 
oxide emissions,  Texas  averages  less  than  0.6  pounds  of  sulfur  diox- 
ide for  each  million  Btu's  of  heat  input.  However,  the  State  of  Min- 
nesota—and there  have  been  some  representatives  which  have 
tried  to  blame  Texas  for  their  acid  rain  problem— averaged  be- 
tween 1.2  and  1.5  pounds  of  sulfur  dioxide  per  million  Btu's  of  heat 
input.  I  also  draw  your  attention  to  the  fact  that  under  H.R.  2666, 
the  bill  of  the  gentleman  from  Minnesota,  Mr.  Sikorski,  utilities 
would  have  to  achieve  a  State  average  emission  rate  of  1.2  pounds 
of  sulfur  dioxide  in  the  second  phase.  According  to  the  data  I  have, 
Texas  is  already  there.  Minnesota  might  have  a  problem. 

My  point  is  that  States  which  have  overriding  concerns  about 
acid  deposition  ought  to  look  to  themselves  and  to  their  immediate 
neighbors  before  pointing  the  finger  at  areas  that  are  1,300  miles 
away. 

Mr.  Chairman,  even  though  I  sometimes  feel  like  we  have  heard 
more  than  enough  about  acid  rain,  I  want  to  commend  you  for  con- 
ducting this  hearing  for  the  purpose  of  establishing  a  scientific 
framework  for  this  subcommittee's  future  deliberations  on  specific 
legislative  proposals.  If  this  effort  provides  rational  illumination  of 
the  issues,  then  I  would  say  that  this  hearing  is  well  worth  it. 

Mr.  Chairman,  I  would  like  to  provide  some  illumination  on  the 
situation  in  Texas.  According  to  the  Texas  Air  Control  Board,  al- 
though monitoring  indicates  that  rainfall  with  below  normal  pH 
does  occur  in  Texas  at  various  times,  Texas  does  not  currently  have 
any  identified  environmental  effects  linked  to  acid  deposition.  This 
is  important  to  note  because  past  witnesses  have  based  their  asser- 
tion that  acid  rain  damage  is  occurring  solely  on  the  fact  that 
below  normal  pH  rainfall  occurs.  Just  like  the  presence  of  a  skin 
mole  does  not  necessarily  indicate  the  presence  of  a  malignancy, 
the  fact  of  occurrence  of  acid  rain  does  not  necessarily  indicate  en- 
vironmental damage.  Both  are  situations  to  monitor  and  Texas  is 
monitoring  its  environment. 

Furthermore,  Texas  Water  Development  Board  studies  indicate 
that  waters  in  East  Texas  do  not  show  signs  of  damage  from  acid 
rain  and  that  very  few  sites  appear  vulnerable  to  future  acid  depo- 
sition effects.  The  Texas  Parks  and  Wildlife  Department  also  has 
not  found  any  evidence  of  fish  kills  or  other  effects  that  might  be 
attributable  to  acid  rain.  As  we  proceed  in  these  deliberations,  I 
hope  that  the  evidence  from  Texas  will  be  included  as  part  of  the 
scientific  framework.  Again,  I  thank  you  very  much,  Mr.  Chair- 
man. 

[The  maps  referred  to  follow:] 


Ch.  5— The  Regional  Distribution  of  Risks  •  93 


Figure  34.— Average  1980  Emission  Rates  for  SuKur  Dioxide  From  Utility  and  Industrial  Sources  (lb  SO>/MMBtu) 
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Mr.  Sharp.  I  thank  the  gentleman  for  his  comments.  The  Chair 
will  recognize  our  other  colleagues  for  opening  statements  in  hopes 
that  after  the  two  main  opening  statements  we  can  keep  them  rea- 
sonably short. 

The  gentleman  from  Oklahoma,  Mr.  Synar. 

Mr.  Synar.  I  got  the  message.  Thank  you,  Phil. 

The  acid  rain  cloud  continues  to  hang  over  Congress  and  I  hope 
that  we  are  able  to  make  some  real  progress  towards  resolving  this 
issue  over  the  next  several  weeks. 

Over  the  years  the  acid  rain  debate  has  centered  on  the  impact 
of  SO2  emissions  on  a  variety  of  natural  and  man-made  resources 
and  these  questions  have  been  what  has  been  the  size  of  the  emis- 
sion reductions  that  are  necessary  and  within  what  time  frame 
should  those  reductions  be  accomplished.  We  could  debate  these 
issues  until  the  next  century,  waiting  for  definitive  scientific  re- 
sults. I  believe  however  that  the  time  has  come  to  stop  dragging 
our  feet  and  start  some  meaningful  action.  We  have  a  tendency 
around  here  to  look  at  these  various  air  pollution  issues  as  if  they 
were  unrelated.  The  fact  is  that  emissions  of  SO2  and  NOx  and 
VOC's  and  other  pollutants  create  what  is  a  complex  chemical  soup 
that  contributes  to  a  variety  of  serious  air  pollution  problems. 

It  may  be  fruitless  to  require  a  50  percent  reduction  in  sulfur  di- 
oxide emissions  if  our  goal  is  protecting  high  elevation  forest.  It  ap- 
pears ozones  perhaps  in  some  combination  with  acid  components  is 
the  problem  there. 

In  controlling  the  VOC's  that  contribute  to  the  ozone  formation, 
we  are  also  reducing  some  of  our  air  toxics  like  benzene  that  are 
known  or  suspected  carcinogens,  and  reducing  fossil  fuel  burning 
through  conservation  measures  will  not  only  help  reduce  pollution 
but  it  will  also  have  a  long  term  benefit  of  addressing  what  may  be 
our  greatest  environmental  dilemma  facing  us  in  the  21st  century, 
and  that  is  the  rapid  warming  of  our  atmosphere  through  the 
greenhouse  effect. 

The  point  is  this:  We  can  sit  and  we  can  wait  for  perfect  informa- 
tion or  we  can  take  steps  to  get  reasonable  and  responsible  emis- 
sion reductions  while  continuing  to  study  the  problem.  We  can  take 
a  piecemeal  approach  of  looking  at  one  air  pollution  issue  as  sepa- 
rate from  all  others  or  we  can  take  steps  to  reduce  emissions  of 
man-made  pollutants  to  begin  cleaning  up  our  environment. 

This  does  not  mean  that  we  need  to  institute  a  draconian  pro- 
gram of  getting  reductions  at  any  cost.  It  does  mean  that  we  will 
need  to  initiate  a  realistic  program  to  get  meaningful  emission  re- 
ductions over  both  the  short  and  long  term. 

Mr.  Sharp.  I  thank  the  gentleman. 

The  gentleman  from  Washington. 

Mr.  Swift.  I  ask  unanimous  consent  to  insert  a  statement  in  the 
record. 

Mr.  Sharp.  Without  objection. 

Mr.  Swift.  I  come  from  a  part  of  the  country  that  has  relatively 
little  impact  from  acid  rain  or  on  acid  rain.  What  I  know  is  if  you 
bring  an  acid  rain  bill  up  on  the  floor  today  it  is  going  to  pass  over- 
whelmingly and  it  should. 

I  have  been  concerned  however,  as  someone  from  another  region 
of  the  country,  with  the  economic  impacts  some  acid  rain  proposals 


can  have  on  one  region  of  the  country — it  is  not  the  Midwest's 
fault  that  it  doesn't  have  a  Columbia  River  like  I  have  in  the  Pacif- 
ic Northwest  with  which  to  generate  electricity.  It  is  not  a  case  of 
putting  a  penalty  on  some  region  of  the  country  for  it  doing  evil — it 
is  simply  that  pollution  is  a  natural  outgrowth  and  acid  is  a  natu- 
ral outgrowth  of  what  they've  had  to  do  to  produce  electricity — so  I 
have  had  some  sympathy  with  the  region. 

That  region  generally,  however,  has  approached  acid  rain  from 
the  standpoint  of  stonewalling  the  legislation.  Clear,  overwhelming 
support  for  legislation  on  acid  rain  exists  in  the  Congress  and  it 
can't  be  kept  from  getting  to  the  floor  forever.  I  think  I  am  like  a 
number  of  my  colleagues  here  who  want  to  be  very,  very  careful 
about  how  we  deal  with  the  economy  of  the  Midwest.  We  do  not 
want  to  harm  it.  It  will  harm  the  economy  of  the  whole  country  if 
we  do  that,  but  we  have  got  to  get  some  help  from  people  within 
the  Midwest  in  letting  some  legislation  flow.  If  we  do  not,  then 
those  of  us  who  believe  we've  got  to  move  ahead  with  acid  rain  leg- 
islation have  nowhere  else  to  go  but  to  those  proposals  which  I  feel 
have  too  extreme  an  economic  impact  on  a  single  region  of  the 
country. 

Those  of  us  who  have  failed  to  sign  on  to  acid  rain  legislation  in 
the  past  because  we  felt  it  was  too  extreme,  for  many  of  us,  are 
beginning  to  lose  patience  with  the  stonewalling  on  the  part  of  the 
Midwest.  We  want  to  see  some  kind  of  a  response  that  there  is  a 
willingness  to  move  on  this  legislation,  to  get  started  in  dealing 
with  the  acid  rain  problem  and  then  we'll  be  there  to  try  and  see 
that  we  do  this  in  a  fashion  that  is  not  going  to  destroy  the  econo- 
my of  one  region  of  the  country  and  ravish  the  ratepayers  of  that 
region  of  the  country.  But  if  we  get  nothing  forthcoming  in  the  way 
of  some  kind  of  willingness  to  deal  with  this  out  of  that  region  of 
the  country,  our  alternatives  are  limited  to  one— and  it  is  the 
Waxman  bill,  the  Sikorski  bill,  the  Mitchell  bill,  what  have  you— 
those  are  the  only  things  on  the  table. 

I  am  very  interested  in  what  the  scientists  have  to  say.  I  will  be 
very  surprised  if  they  tell  us  there  is  no  acid  rain  problem  and  I'll 
be  very  interested  to  see  if  what  I  sense  is— that  there  is  a  growing 
realization  in  the  Midwest  that  the  historic  tide  is  running  against 
stonewalling  acid  rain  legislation  and  I  just  want  them  to  know 
there  are  allies  from  other  parts  of  the  country  that  are  willing  to 
help  the  Midwest  avoid  economic  disaster  along  with  acid  rain  leg- 
islation, but  we  can't  be  patient  much  longer— and  I  yield  back  my 
time. 

Mr.  Sharp.  The  Chair  certainly  wants  to  thank  the  gentleman 
from  Washington  for  his  statement  and  his  recognition  of  the  re- 
gional difficulty  that  some  of  us  face  and  his  willingness  to  listen  to 
argument  and  information  about  the  problem  and  how  it  might  be 
handled  in  ways  that  would  be  less  costly  to  us.  We  appreciate  his 
open-mindedness,  those  of  us  from  the  Midwest  who  are  going  to  be 
directly  impacted  by  anything,  any  decision  the  Congress  might 
make  about  this. 

The  Chair  now  recognizes  the  gentleman  from  Ohio,  Mr.  Oxley. 

Mr.  Oxley.  Thank  you,  Mr.  Chairman.  I  want  to  welcome  our 
panel  here  today.  It  is  always  helpful  to  get  the  scientific  communi- 
ty's recommendations  and  determinations  in  this  area.  I  also  appre- 


ciate  the  gentleman  from  Washington's  comments  with  regard  to 
his  sensitivity  to  those  of  us  from  the  Midwest. 

I  would  say  that  we  have  not  been  without  our  efforts  at  trying 
to  deal  with  this  problem  and  in  fact  have  made  some  progress. 
The  voters  of  Ohio,  for  example,  in  1984  approved  a  rather  substan- 
tial bond  issue  that  would  fund  clean  coal  technology  research.  We 
have  conducted  perhaps  more  than  any  other  State  some  of  the 
most  comprehensive  and  innovative  programs  to  deal  with  clean 
coal  technology  and  those  are  ongoing  and  something  that  unfortu- 
nately get  very  little  publicity  at  least  inside  the  Beltway. 

Second,  we  have,  I  think,  made  a  significant  reduction  in  our  SO2 
emissions,  compared  to  what  for  example  the  Canadians  have  done. 
It  is  interesting  that  the  Canadians  would  come  to  this  country 
with  some  thought  perhaps  of  stampeding  the  administration  and 
the  Congress  into  stronger  acid  rain  controls  when  in  fact  they 
hardly  came  with  clean  hands  themselves.  For  those  of  us  in  law 
school  who  remember  equity  and  remember  the  "clean  hands  doc- 
trine," clearly  the  Canadians  were  far  from  it,  particularly  with 
the  substantial  increase  in  emissions  from  the  Ontario  power  plant 
among  others  and  the  fact  that  they  have  very  few  emissions  con- 
trols in  that  country.  I  felt  on  fairly  comfortable  grounds  when 
Mulroney  met  with  President  Reagan  and,  while  there  was  some 
discussion  about  the  issue,  there  was  certainly  no  caving  in  to  the 
Canadians  on  that  issue.  As  a  matter  of  fact,  the  agreement  that 
was  struck  still  holds.  The  one  that  special  envoy  Drew  Lewis  put 
together  with  former  Premier  Davis  is  still  ongoing,  and  I  think  it 
has  made  some  substantial  progress. 

We  have  not  only  a  scientific  determination  to  make  but  obvious- 
ly a  political  one  as  well.  For  those  of  us  who  do  represent  the  Mid- 
west, not  only  do  we  have  to  be  concerned  about  our  image  and 
whether  in  fact  our  image  is  a  bad  one,  and  I  suspect  in  some  quar- 
ters it  is,  but  also  whether  in  fact  we  are  in  a  position  to,  through 
an  act  of  the  national  Congress,  wreak  havoc  on  the  economy  of  a 
very  productive  segment  of  this  country. 

I  was  particularly  pleased,  finally  Mr.  Chairman,  with  the 
NAPAP's  interim  assessment  report,  which  I  think  put  to  rest 
some  of  the  most  vitriolic  criticism  of  the  whole  question  of  acid 
rain  and  really  set  out  some  sound  scientific  basis  for  us  not  to  nec- 
essarily panic  and  feel  that  we  have  to  enact  some  kind  of  an  emer- 
gency statute  to  deal  with  the  issue.  These  people  studied  it  com- 
prehensively and  I  suspect  that  their  report,  while  controversial  in 
some  quarters,  was  accurate.  We  are  looking  forward  to  the  final 
report  from  the  NAPAP  group,  and  I  thank  the  Chair  and  jdeld 
back  the  balance  of  my  time. 

Mr.  Sharp.  I  thank  the  gentleman  from  Ohio  and  look  forward 
to  working  with  him  as  a  Midwesterner  on  this  issue. 

We  are  going  to  have  a  number  of  our  colleagues  from  the 
Energy  and  Commerce  Committee  stop  in  today  and  join  us,  and 
we'll  try  to  afford  them  an  opportunity  to  ask  questions  after  mem- 
bers of  the  subcommittee  have  had  their  opportunity. 

I  want  to  welcome  now  a  colleague,  Mr.  Cooper,  who  has  au- 
thored one  of  the  legislative  proposals  and  is  one  of  our  welcome 
full  committee  members.  We  will  be  delighted  to  have  his  partici- 
pation. 


[The  prepared  statements  of  Mr.  Bilirakis  and  Mr.  Bruce  follow:] 

Prepared  Statement  of  Hon.  Michael  Biurakis 

I  would  like  to  thank  our  chairman  for  scheduling  today's  hearing  on  the  science 
of  acid  rain. 

The  controversy  surrounding  acid  rain  and  the  legislation  that  has  been  intro- 
duced to  address  the  emission  of  precursors  is  evident.  As  a  member  of  the  Health 
and  the  Environment  Subcommittee  last  Congress— I  am  all  too  familiar  with  the 
sensitive  nature  of  the  topic,  the  costs  involved,  and,  indeed,  the  emotional  response 
that  clean  air  legislation  is  capable  of  generating. 

Underlying  the  issue  of  legislation,  however,  has  always  been  the  matter  of  scien- 
tific justification.  Legislation  to  limit  the  emission  of  sulfur  dioxide  and  nitrogen 
oxides  is  based  on  the  expectation  that  a  reduction  in  such  emissions  will  reduce 
acid  deposition.  Moreover,  the  expectation  underlying  most  legislation  that  has  been 
introduced  is  that  a  8  to  12  million  ton  reduction  in  sulfur  dioxide  and  a  2  to  4  mil- 
lion ton  reduction  in  nitrogen  oxides  will  produce  an  appreciable  increase  in  envi- 
ronmental quality. 

The  state  of  scientific  evidence  on  acid  rain  is  therefore  crucial.  While  it  is  never 
possible  to  act  with  complete  certainty— it  is  incumbent  on  Ck)ngress  to  investigate 
whether  the  legislative  solutions  it  creates  are  based  on  practical  and  realistic  ex- 
pectations. 

In  brief,  we  cannot  shy  away  from  examining  the  issue  of  "cause  and  effect."  Will 
a  certain  limit  on  emissions  produce  a  beneficial  effect  on  deposition?  How  much  of 
an  effect  will  be  produced?  Will  reducing  emissions  help  restore  acidified  lakes  and 
streams?  Or,  if  restoration  is  not  practical,  will  reducing  emissions  help  prevent  fur- 
ther damage?  What  will  be  the  net  effect  of  reducing  emissions  on  the  acidity  of 
rainfall? 

These  questions  have  been  examined  for  many  years,  but  I  feel  it  is  vital  that  we 
closely  re-examine  such  questions  in  light  of  current  scientific  evidence.  Certainly,  it 
is  not  possible  for  us  to  become  "overnight  scientists"  but  stripping  aside  the  emo- 
tions of  the  acid  rain  debate  leaves  a  core  of  scientific  theory. 

On  a  more  parochial  level,  I  am  also  interested  in  scientific  evidence  concerning 
Florida  and  the  Southeast.  I  am  familiar  with  the  EPA's  report  on  acid  deposition 
in  Florida  lakes  and  the  more  recent  study  of  streams.  Let  me  say  that  I  was  dis- 
turbed by  the  indication  that  up  to  73  percent  of  the  stream  reaches  in  swampy 
areas  of  Florida  are  acidic. 

Although  the  witnesses  may  not  be  able  to  fully  address  the  "cause  and  effect" 
issue  in  Florida,  I  would  be  interested  in  their  comments  on  the  available  data. 
While  acid  rain  and  clean  air  legislation  is  national  in  scope,  I  believe  each  member 
of  this  panel  is  concerned  with  matters  affecting  his  home  State  and  region. 

Altogether,  I  hope  that  today's  hearing  will  serve  to  update  subcommittee  mem- 
bers on  the  scientific  theory.  While  it  is  doubtful  we  will  soon  become  "Mr.  Wizards 
of  acid  deposition  theory,"  it  is  clear  that  the  choices  we  make  on  legislation  are 
dependent  on  scientific  studies  and  the  resulting  analysis  of  the  costs  and  benefits  of 
emission  control  measures. 


Prepared  Statement  of  Hon.  Terry  L.  Bruce 

Thank  you,  Mr.  Chairman  for  providing  an  opportunity  for  this  subcommittee  to 
hear  from  a  panel  of  scientific  experts  on  acid  rain.  It  seems  as  if  there  is  "conclu- 
sive scientific  evidence"  to  support  almost  every  imaginable  viewpoint  on  this  issue. 
I  appreciate  the  opportunity  to  hear  from  these  five  acknowledged  experts  today. 

I  know  that  my  visits  to  the  Illinois  Department  of  Energy  and  Natural  Resources 
have  been  very  helpful  to  me  in  framing  my  concerns  on  the  scientific  issues  of  acid 
rain.  I  remain  concerned  about  the  strength  of  the  link  between  emission  sources 
and  the  pollutant  receptor  sites.  Before  we  undertake  a  major  policy  change  I  be- 
lieve that  this  link  ought  to  be  well  understood  and  generally  agreed  upon.  I  look 
forward  to  exploring  that  today. 

As  a  member  of  the  Group  of  Nine,  I  have  spent  a  considerable  amount  of  time  on 
the  question  of  ozone  and  carbon  monoxide  control.  I  understand  that  ozone  and  its 
precursors  play  a  significant  role  in  the  formation  of  acid  rain  in  the  atmosphere.  I 
would  like  to  explore  the  benefits  of  existing  and  proposed  ozone  control  measures 
in  curbing  acid  rain. 

Mr.  Chairman,  I  commend  you  for  holding  a  hearing  on  the  scientific  basis  for 
further  action  on  this  issue.  Thank  you. 
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Mr.  Sharp.  We  have  decided  to  limit  ourselves  to  one  panel 
today  so  that  we  have  a  chance  to  gain  a  little  better  understand- 
ing of  the  issues  that  are  before  us,  but  we  have  made  sure  that 
the  witnesses  invited  all  are  of  a  scientific  background.  All  have 
been  involved  in  the  scientific  questions  related  to  acid  rain  or  acid 
deposition,  and  in  fact  represent  a  variety  of  points  of  view  with 
respect  to  the  science  on  this  question,  as  I  understand  it.  At  least 
that  will  become  perhaps  evident  as  we  proceed. 

First,  we  have  Dr.  James  Mahoney,  Director  of  the  National  Acid 
Precipitation  Assessment  Program,  NAPAP;  Dr.  Ellis  Cowling,  As- 
sociate Dean  for  Research  with  the  College  of  Forest  Resources  at 
North  Carolina  State  University;  Dr.  George  Hidy,  Vice  President 
and  Director  of  Environmental  Studies  with  the  Electric  Power  Re- 
search Institute;  Dr.  James  Galloway,  Associate  Professor  with  the 
Department  of  Environmental  Science  at  Clark  Hall,  University  of 
Virginia,  and  Dr.  Robert  Friedman,  the  Project  Director  for  Ocean 
and  Environmental  Program  with  OTA. 

Gentlemen,  I  think  you  are  all  familiar  with  our  procedures.  We 
will  be  more  than  pleased  to  make  a  part  of  our  written  record 
your  written  statement  and  documents  you  wish  to  include  with  it 
and  we  welcome  at  this  point  an  oral  summary  of  your  testimony. 

We  appreciate  the  fact  that  we  sent  you  some  written  questions 
and  we're  asking  you  in  a  sense  to  reshape  knowledge  that  you  al- 
ready have  but  we  are  also  aware  that  we  gave  you  very  little  time 
in  which  to  prepare.  We  will  try  to  be  understanding  of  the  fact 
that  we  imposed  a  very  short  deadline  upon  you,  but  nonetheless 
hope  that  you  can  seriously  help  us  address  the  questions  that  vari- 
ous committee  members  will  have. 

With  that,  Dr.  Mahoney,  we'll  be  happy  to  hear  from  you. 

STATEMENTS  OF  JAMES  R.  MAHONEY,  DIRECTOR,  NATIONAL 
ACID  PRECIPITATION  ASSESSMENT  PROGRAM;  ELLIS  COWL- 
ING, ASSOCIATE  DEAN  FOR  RESEARCH,  COLLEGE  OF  FOREST 
RESOURCES,  NORTH  CAROLINA  STATE  UNIVERSITY;  GEORGE 
HIDY,  VICE  PRESIDENT,  ELECTRIC  POWER  RESEARCH  INSTI- 
TUTE; JAMES  GALLOWAY,  ASSOCIATE  PROFESSOR,  DEPART- 
MENT OF  ENVIRONMENTAL  SCIENCE,  UNIVERSITY  OF  VIRGIN- 
IA; AND  ROBERT  FRIEDMAN,  PROJECT  DIRECTOR,  OCEAN  AND 
ENVIRONMENT  PROGRAM,  OFFICE  OF  TECHNOLOGY  ASSESS- 
MENT 

Mr.  Mahoney.  Thank  you,  Mr.  Chairman.  I  appreciate  the  invi- 
tation to  come  and  express  our  summarized  scientific  knowledge 
for  your  use.  I  appreciate  your  comment  about  the  shortness  of 
time.  We've  done  the  best  we  can  to  organize  the  information  avail- 
able to  be  useful  for  the  subcommittee  today.  My  statement  is  di- 
vided into  three  parts  in  response  to  your  request. 

I  want  to  speak  for  just  a  moment  about  NAPAP  and  its  respon- 
sibilities. Next,  I  want  to  address  the  questions  of  what  do  we  know 
now  versus  what  will  we  know  by  1990  when  we  finish  our  work 
and  publish  the  Integrated  Assessment,  which  we  are  required  to 
do  under  the  statute.  And  then,  finally,  with  that  as  background,  I 
want  to  take  the  majority  of  my  time  to  speak  directly  about  the 
questions  you  posed  in  your  invitation  to  testify. 


Beginning  with  just  a  word  about  NAPAP,  NAPAP  has  the  stat- 
utory responsibihty  to  develop  comprehensive  scientific,  technologi- 
cal, and  economic  information  related  to  acidic  deposition. 

NAPAP's  scope  altogether  includes  the  sources  of  emissions;  the 
atmospheric  processes  involved  with  them;  the  geographic  areas  of 
impact;  the  dose-response  mechanisms  related  to  acid  deposition; 
the  extent  and  severity  of  effects  associated  with  the  problem;  the 
time  sensitivity  of  the  effects — and  I  might  note  that's  a  key 
matter — what  are  the  rates  of  change  that  we  believe  we  may  see 
for  better  or  for  worse;  the  costs  of  various  controls;  and,  finally, 
the  benefit  evaluations,  the  best  means  we  can  provide  to  try  to  or- 
ganize the  expected  improvements  or  reductions  of  risk  that  might 
result  from  one  or  another  kind  of  control-measure  plan  which 
would  be  developed. 

To  discharge  these  responsibilities,  NAPAP  must  be  comprehen- 
sive in  its  view.  It  must  be  credible,  both  to  the  scientific  communi- 
ty, because  that  is  its  basis,  and  to  all  of  its  users.  And  it  must 
itself  be  neutral,  as  regards  the  policy  choices. 

I  want  to  make  clear  our  view  is  to  present  the  information  to 
you  and  to  all  others  who  would  view  it  in  the  way  best  suited  to 
provide  credible  background  for  the  policy  choices  you  all  then 
have  to  address. 

NAPAP  will  release  a  summary  plan  for  its  1990  Integrated  As- 
sessment very  soon,  within  the  next  3  months  this  summer.  And 
next  year  we  will  be  publishing  a  series  of  comprehensive  state  of 
science  and  state  of  technology  reviews,  covering  all  of  the  major 
aspects  of  the  acidic  deposition  issue. 

Those  summaries  will  be  presented  and  broadly  reviewed  in  a 
major  international  scientific  conference  we'll  hold  here  in  the 
States,  but  with  a  very  heavy  participation  from  all  technical 
points  of  view  in  that  process. 

Finally,  and  with  all  of  that  as  background,  a  careful  plan  for 
the  assessment  this  year  and  a  careful  review  of  all  of  the  informa- 
tion which  has  now  started  and  is  going  forward  for  next  year,  we 
will  publish  our  Integrated  Assessment  drawing  this  all  together, 
including  the  views  of  various  control  technology  approaches  in  the 
1990  Integrated  Assessment,  responsive  to  the  requirement  under 
the  statute. 

I'd  like  to  turn  now  and  talk  about  the  issue  of  what  we  know 
now  and  what  we  expect  we  would  know  differently  over  these 
next  2  years. 

First  of  all,  I  note  that  a  great  deal  of  technical  information  has 
been  developed  in  the  last  few  years.  As  a  result,  some  views  that 
were  expressed  back,  I  would  say,  in  the  late  1970's  and  early 
1980's  have  been  confirmed.  Other  views,  in  fact,  have  been 
changed  substantially. 

We  continue  our  work  now.  We  believe  that  there  is  significant 
new  information  to  shape  up  our  present  perspective  that  will 
come  in  the  short  term.  And  we  believe  that  there  are  four  types  of 
new  information  that  will  become  available  over  these  new  2  years 
in  our  program.  I'd  like  to  speak  about  those  just  for  a  moment. 

First  of  all,  field  studies  and  model  analyses  of  the  time  scale  of 
change  of  effects,  especially  relative  to  aquatic  systems,  the  lakes 
and  streams,  are  now  underway  intensively. 
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These  critical  studies  of  the  possible  changes,  how  quickly  they 
would  occur,  as  I  say,  for  better  or  for  worse,  depending  upon  depo- 
sition levels,  where  they  would  occur,  and  their  importance  are 
now  underway  and  will  be  summarized  beginning  next  year  and 
summarized  fully  in  the  1990  assessment  to  come. 

Second,  we  have  now  in  field  evaluation  a  state-of-the-art — in 
fact,  two  state-of-the-art  massive  computer  models  dealing  with  the 
atmospheric  chemistry  and  transport  issues,  which  are  central  to 
understanding  the  real  relationships  between  sources  and  receptors 
as  far  as  acid  rain  in  concerned. 

We  know  the  broad  picture,  but  we  don't  really  know  the  mecha- 
nisms now  well  enough  to  define  relationships  between  individual 
source  regions  and  the  sensitive  receptor  regions.  Our  view  is  that 
we  will  have  much  more  information  suitable  for  making  what  I 
would  call  effective  choices  of  strategies  among  the  various  options 
as  these  models  are  exercised  in  our  on-going  work. 

Third,  we  have  a  major  increase  in  emphasis  on  the  combined 
issue  of  acidic  species.  That  is,  acid  rain  and  the  oxidant  problem, 
which  is  well  known.  We  expect  to  see  intensive  studies  of  the  com- 
bined control  problem  brought  forward.  We  will  be  doing  that  in 
our  work  over  the  next  2  years. 

We  view  that  to  be  especially  important,  because  some  strategies 
aimed  at  oxidant  control  don't  do  anything  for  the  acid  rain  prob- 
lem and  some  strategies  even  can  have  a  counter-productive  effect. 
And  I'll  describe  that  a  bit  more  in  a  minute. 

Fourth  in  the  categories  of  new  information,  we  are  drawing  to- 
gether for  the  Integrated  Assessment  a  view  of  the  broad  range  of 
available  control  technologies  and  emerging  control  technologies. 
And  we  believe  the  view  of  the  suite  of  possible  technologies  is  very 
important  for  the  addressing  of  choices  among  alternate  routes  to 
control. 

I'd  like  to  turn  and  speak  very  briefly,  and  the  rest  will  be  in  my 
statement,  as  to  our  current  understanding  of  effects  levels. 

And  I'd  note  that  my  summary  here  will  be  only  a  paraphrase  of 
those  matters  covered  in  the  1987  Interim  Assessment  released  by 
NAPAP,  an  extensive  study  which  was  prepared  by  more  than  50 
scientific  authors  and  reviewed  by  a  very  wide  set  of  reviewers,  in- 
cluding over  60  drawn  from  all  walks  of  scientific  and  technological 
life  on  the  United  States  side  and  the  Canadian  side  and  others. 

First  of  all,  about  surface  waters.  Acid  rain  effects  are  generally 
recognized  to  occur  in  some  fraction  of  surface  waters  in  geological- 
ly sensitive  regions,  particularly  in  eastern  North  America. 

Surface  water  chemistry  is,  in  fact,  influenced  by  many  sources 
and  many  causes,  in  addition  to  acid  rain.  But  I  don't  believe 
anyone  would  disagree  that  acid  rain  is  an  important  factor  in  sur- 
face water  acidity. 

Up  until  this  time,  most  of  NAPAP's  watershed  work  has  been 
aimed  at  developing  the  survey  of  current  surface  water  conditions. 
And  we  believe  that  that  survey  is  now  well  in  hand  and  is  already 
reported  and  will  continue  to  be  reported. 

NAPAP's  research  is  now  much  more  directed  in  the  surface 
water  area  to  this  question  of  time  rate  of  change,  both  for  contin- 
ued adverse  impact  and  for  recovery.  And  we  believe  the  specific 
information,  based  on  field  studies  for  time  rate  of  change,  is  criti- 
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cally  important  for  the  development  of  an  evaluation  of  various 
strategies  related  to  different  deposition  levels  in  the  future. 

Forests  is  an  issue.  In  the  last  few  years,  the  studies  available 
have  indicated  that  the  principal  pollutant  of  concern  in  the  case 
of  forest  stress  is  ozone.  This  is  not  a  statement  that  the  acid  spe- 
cies, sulfur  and  nitrogen,  are  not  important. 

Indeed,  the  studies  are  continuing,  and  there  are  major  programs 
related  to  the  question  of  soil  mediated  effects.  That  is,  deposition 
onto  the  ground  and  uptake,  finally,  of  the  species  through  the  root 
system. 

However,  given  what  we  know  now,  our  attention  would  be  ad- 
dressed much  more  to  ozone  than  to  sulfur  species.  We  have  major 
work  underway  on  the  broad  forest  response  question,  and  we  will 
be  reporting  on  that,  of  course,  as  well,  next  year  in  the  state  of 
science  work  and  in  1990  in  our  Integrated  Assessment. 

Agricultural  crops  have  been  studied.  So  far,  the  response  of  crop 
plants  to  acid  deposition  on  a  regional  scale  indicate  that  there  are 
no  particular  effects  on  crop  yields  that  can  be  ascribed  to  the  acid 
species. 

We  do  recognize  the  importance  of  stress  in  various  cases,  and 
we  continue  our  studies.  But,  at  this  time,  we  do  not  report  a  broad 
acid  deposition  stress  on  agricultural  crops. 

Health  effects.  Controlled  laboratory  studies  on  animals  and 
human  subjects  do  indicate  that  acidity  is  one  of  the  factors  that 
can  affect  the  toxicity  of  fine  particles.  The  few  ambient  concentra- 
tion measurements  of  acid  aerosols  now  available  fall  below  the 
range  of  effects  demonstrated  in  the  laboratory  studies. 

Most  pointedly,  we  would  note  that  EPA  has  a  direct  responsibil- 
ity for  health  effect  review  under  the  Clean  Air  Act,  and  has  in 
active  review  by  its  Clean  Air  Science  Advisory  Committee  the 
question  of  health  effects  associated  with  acid  aerosols. 

While  we  study— and  we'll  look  for  their  report— we  note  that,  in 
our  view,  the  proper  action  at  this  time  is  the  first  action  by  EPA's 
Science  Advisory  Committee  in  the  context  of  their  own  on-going 
work. 

All  of  these  effects  areas  I've  quickly  touched  upon,  and  others, 
will  be  covered  in  NAPAP's  assessment,  as  I've  indicated. 

And  I'd  like  to  turn,  based  on  these  comments  on  effects,  and 
speak  for  just  a  moment  before  closing  about  the  questions  in  the 
form  that  you  did  pose  them.  You  asked  about  the  question  of 
action  at  this  time,  and  what  pollutants  and  what  levels  and  the 
like. 

First  of  all,  in  the  case  of  no  legislative  action  at  this  time,  we 
note  that  the  current  Clean  Air  Act  would,  of  course,  remain  in 
place,  but  that  there  would  be  no  new  authorities  added. 

And,  further,  we  note  that  legislative  authority  to  limit  the  emis- 
sions from  stationary  sources  would  be  intact,  would  strongly  limit 
emissions  from  all  new  sources,  and  that  the  remaining  question 
would  be  the  need  for  control  on  existing  major  sources  through 
the  remainder  of  their  lifetime  until  they  are  retired  or  until  they 
are  replaced  by  a  modified  facility  at  the  same  site,  because,  under 
the  existing  Clean  Air  Act,  any  major  modification  would  bring  the 
facility  under  the  purview  of  the  controls  established  by  the  Act. 
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Also,  we  would  like  to  note  that  SO2  emissions  have  declined  by 
25  percent  in  the  period  between  1973  and  1985,  as  was  reported  in 
our  Interim  Assessment  summaries  last  year.  The  SO2  emissions 
have  run  approximately  constant  since  1985.  They  are  expected  to 
remain  approximately  constant  in  the  near  term  in  the  next  2  or  3 
or  4  years. 

Beyond  that  time,  the  projections  about  SO2  emissions  under  cur- 
rent legislation  vary  from  estimates  that  they  will  continue  to 
remain  constant  to  estimates  that  they  will  rise  slowly,  with  an  ex- 
treme case  estimate  that,  after  the  year  2000,  they  might  rise  in 
total  by  an  amount  up  to  30  percent  in  what  would  be  called  the 
worst  case  analysis. 

All  of  the  question  of  emission  projections  turns  very  much  on 
what  happens  as  to  the  lifetime  of  existing  facilities  and  what  is 
the  role  of  new  coal  technologies  that  may  be  brought  into  place 
over  that  time. 

You  asked  about  what  pollutants  should  be  controlled.  And  we 
note  that  no  choice  on  a  set  of  pollutants  or  the  relative  propor- 
tions can  be  made  on  a  good  technical  basis,  anyway,  until  we  have 
a  clear  statement  of  goals  related  to  acid  deposition  control  in  what 
regions  and/or  oxidant  control  where  we,  of  course,  have  the  con- 
tinuing ozone  non-attainment  problem. 

As  an  example  of  some  of  the  conflicts,  a  nitrogen  oxide  emission 
reduction  strategy  might  actually  result  in  increased  ozone  levels 
in  some  urban  areas.  And,  so,  this  combined  atmospheric  chemistry 
question  has  to  be  carefully  addressed. 

Also,  we  note  that  certain  requirements  for  very  rapid  installa- 
tion of  SO2  retrofit  controls,  scrubbers  on  existing  facilities,  may, 
by  that  choice,  preclude  the  option  to  install,  instead,  a  different 
technology  that  would  achieve  reductions  in  both  SO2  and  nitrogen 
oxides,  and  therefore  achieve  more  benefit  for  acid  deposition  con- 
trol, in  the  case  of  technologies  that  will  become  available  over  the 
next  few  years. 

You've  asked  about  a  specific  cap  on  emissions.  And  we  note 
over-all,  while  a  cap  may  be  useful  for  administrative  simplicity  or 
a  useful  way  to  summarize  the  level  of  control  sought,  a  simple  cap 
is  a  poor  surrogate  for  a  strategy  based  upon  actual  evaluation  of 
cause-effect  mechanisms  and  on  goals  set  out  to  achieve  specific 
benefits  or  specific  reduction  of  the  stresses  of  acid  deposition  at 
the  receptor  points. 

On  the  issue  of  timing,  you  asked  a  series  of  questions  that 
ranged  between  should  there  be  action  now,  or  in  5  or  10  or  25 
years.  Our  general  comment  is  that,  in  the  very  long  term,  20  to  25 
years  and  beyond,  we  will  see  a  cycling  out  of  their  normal  lifetime 
of  the  existing  sources  which  would  be  subject  to  control  anyway. 

So,  in  a  sense,  we  would  exclude  the  very  long-term  case,  because 
all  new  sources  will  have  the  controls  called  for  under  the  Clean 
Air  Act  anyway. 

Coming  to  the  near  term,  the  real  question  seems  to  be  between 
acting  now  and  acting  within  a  few  years,  2  or  3  years  or  whatever 
suitable  time  might  come  along  after  further  review.  And  here  the 
summary  comment  I'd  make  as  a  closing  comment  is  that  NAPAP 
has  no  place  in  making  a  recommendation  on  the  policy  of  when  to 
act  and  for  what  purposes. 
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On  the  strictly  technical  issues,  we  would  point  out  that,  while 
effects  are  recognized  now  and  even  reasonably  well  surveyed,  we 
have  major  uncertainties  in  our  knowledge  of  those  effects.  We 
have  major  improvements  in  information  and  the  structuring  of  it 
and  the  time  sensitivity  questions  coming  along. 

And  we  believe  that  it  would  have  great  merit,  in  terms  of  a 
technical  approach,  to  wait  on  the  structuring  of  that  information 
and  to  examine  very  carefully  the  question  of  effective  and  effi- 
cient strategies  on  a  continuing  basis  as  this  develops  over  the  next 
2  years  or  so. 

Thank  you,  Mr.  Chairman.  That  concludes  the  statement. 

Mr.  Sharp.  Thank  you  very  much.  Dr.  Mahoney. 

[The  prepared  statement  and  attachment  of  Mr.  Mahoney  fol- 
lows:] 
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STATEMENT  OF  JAMES  R.  MAHONEY 

DIRECTOR  OF  THE  NATIONAL  ACID  PRECIPITATION  ASSESSMENT  PROGRAM 

BEFORE  THE  SUBCOMMITTEE  ON  ENERGY  AND  PCWER 

COMMITTEE  ON  ENERGY  AND  COMMERCE 

U.S.  HOUSE  OF  REPRESENTATIVES 

MAY  26,  1988 

Thank  you  for  your  invitation  to  appear  before  the  Subcommittee  today, 
to  discuss  the  current  scientific  guidance  about  acidic  deposition  (or 
"acid  rain")  that  can  be  provided  by  the  National  Acid  Precipitation 
Assessment  Program  (NAPAP). 

My  statement  is  divided  into  three  parts,  to  summarize  the  information 
you  have  requested.   First,  NAPAP 's  statutory  responsibilities  and  its 
plans  for  reporting  its  technical  findings  and  recommendations  by  1990  are 
briefly  described.  Second,  the  questions  of  "What  do  we  know  now,  and  what 
will  we  know  by  1990?"  are  discussed.  Finally,  the  questions  posed  in  your 
invitation  are  specifically  addressed,  based  on  the  preceding  comments. 

NAPAP' s  Responsibilities  and  Reporting  Plans 

NAPAP  has  a  statutory  responsibility  to  develop  conprehensive 
scientific,  technological  and  economic  information  related  to  acidic 
deposition.  Its  scope  includes:   (1)  the  sources  of  the  atmospheric 
emissions  vrtiich  contribute  to  acidic  deposition  (2)  the  atmospheric 
processes  by  which  the  acidic  species  are  formed,  treinsported  and 
deposited,  (3)  the  geographical  areas  of  impact,  including  the  definition 
of  sensitive  areas,  (4)  the  dose-response  mechcinisms  v4iich  describe  effects 
of  acidic  deposition,  (5)  the  extent  and  severity  of  the  effects  attributed 
to  acidic  deposition,  (6)  the  time  sensitivity  of  the  forecasted  effects, 
considering  emission  levels  expected  to  occur  over  the  years  and  decades 
ahead,  (7)  the  costs,  applicability  and  effectiveness  of  a  range  of 
available  control  measures,  and  (8)  benefit  valuation  methods  (both 
monetary  and  non-monetary)  for  differential  analysis  of  various  control 
measures . 

To  discharge  its  responsibilities,  NAPAP  must: 

o  Be  coBuprehensive  —  giving  adequate  technical  consideration  to  the 
entire  range  of  effects,  causes  and  control  measures  available. 

o  Be  credible  —  to  the  scientific  community  generally,  and  to  users 
of  the  NAPAP  findings. 

o  Carefully  consider  uncertainties  —  by  reporting  the  scientific  or 
engineering  confidence  associated  with  each  principal  finding. 

o  Be  neutral  regarding  policy  choices  —  by  focusing  on  technical 
findings,  independent  of  public  value  debates. 
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NAPAP  has  recently  annovinced,  and  begun  to  implement,  plans  to  assure 
that  these  responsibilities  are  met  in  the  major  findings  and 
recommendations  it  will  report  during  the  next  two  years.  These  plans 
include : 

o  Preparation  of  a  detailed  written  plan  for  the  1990  Integrated 
Assessment,  to  be  released  for  public  comment  during  the  summer  of  1988. 
An  open  review  meeting  will  be  convened  to  receive  comments,  and  a  revised 
version  of  the  plan  will  be  completed  before  the  end  of  1988.  Ttie 
assessment  plan  will:   (1)  specifically  define  the  various  acidic 
deposition  effects  under  consideration,  (2)  indicate  the  methods  to  define 
severity  and  geographic  extent  of  effects,  and  (3)  pose  specific  questions 
about  the  relative  efficiency  and  effectiveness  of  alternative  control 
measures . 

o  Conpletion  of  comprehensive  state-of-science  and 
state-of-technology  reviews  covering  the  several  aspects  of  the  acidic 
deposition  issue.  These  reviews  will  survey  both  NAPAP  and  non-NAPAP 
developed  information,  will  have  extensive  peer  review,  and  will  be 
critically  discussed  in  an  international  technical  meeting  to  be  held  in 
the  United  States  in  late  1989. 

o  Completion  of  the  1990  Integrated  Assessment  answering  the 
questions  posed  in  the  assessment  plan  to  be  published  later  this  year. 
The  Integrated  Assessment  will  provide  structured  information  on  the 
severity,  geographic  extent  and  time  sensitivity  of  acidic  deposition 
effects,  and  on  the  characteristics  of  a  range  of  generic  control  measures. 
The  information  developed  to  assess  control  alternatives  will  be  made 
available  to  federal  agencies  and  other  interested  organizations  so  that 
comparative  analyses  of  detailed  proposals  can  be  carried  out. 

o  Appointment  of  an  independent  scientific  oversight  committee,  to 
serve  throughout  the  final  two  years  of  NAPAP  activities.  This  committee 
will  provide  oversight  on  NAPAP' s  principal  analyses  and  reports,  and  on 
NAPAP' s  continuing  peer  reviews  which  deal  with  specific  technical  issues. 

NAPAP  intends  that  its  1990  Integrated  Assessment  will  provide  a 
comprehensive  view  of  the  entire  range  of  available  technical  information 
so  that  Congress,  the  Executive  Branch  and  other  users  cem  develop 
effective  policy  related  to  acidic  deposition. 

State  of  Knowledge:   1988  vs.  1990 

A  great  deal  of  technical  information  about  the  causes  and  effects  of 
acidic  deposition  has  been  developed  during  recent  years.  Some  views 
expressed  in  the  early  1980 's  have  been  supported  by  more  recent  studies; 
other  views  have  been  changed  substantially.  Information  now  available 
(which  is  summarized  below)  will  be  improved  in  two  manners  by  1990: 
current  scientific  uncertainties  will  be  reduced,  and  four  important  new 
types  of  new  information  will  become  available.  The  new  information  will 
include : 
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o  Field  studies  and  model  analyses  of  the  time  scale  of  changes  in 
the  extent  and  severity  of  effects  (particularly  on  aquatic  systems)  as 
related  to  future  deposition  patterns; 

o  Computer  models  describing  the  complicated  atmospheric  chemistry 
and  pollutant  transport  mechanisms  which  lead  to  acidic  deposition.  These 
models  will  be  used  to  investigate  source-receptor  relationships,  cind  to 
predict  changes  in  deposition  resulting  from  various  emissions  scenarios. 
Two  major  models,  developed  under  the  sponsorship  of  the  Canadian,  West 
German,  and  the  United  States  Governments,  will  undergo  field  evaluation 
beginning  this  summer. 

o  An  evaluation  of  the  combined  regional  scale  air  pollution 
management  issue  for  both  acidic  species  and  oxidants.   Integrated  air 
quality  management  strategies  must  be  evaluated  because  the  combined 
control  requirements  for  both  pollutant  types  can  be  very  costly,  and 
because  some  control  measures  may  conflict  with  the  effectiveness  of  other 
control  measures. 

o  An  evaluation  of  a  broad  range  of  available  and  emerging  control 
measures,  to  assure  that  desired  beneficial  effects  at  an  acceptable  cost 
would  result  from  any  national  investment  in  additional  controls.  In  this 
regard,  full  evaluation  of  the  costs,  effectiveness,  and  potential 
availability  of  developing  clean  coal  technologies  is  particularly 
important . 

New  information  relevant  to  all  four  of  these  issues  will  be  briefed 
in  the  NAPAP  1990  Integrated  Assessment. 

Current  scientific  views  about  acidic  deposition  were  reported  in 
detail  in  NAPAP' s  1987  Interim  Assessment.  The  following  comments,  based 
on  the  1987  Assessment,  briefly  summarize  our  current  knowledge  and  the 
major  uncertainties: 

o  Surface  Waters  —  Acidic  deposition  effects  are  generally 
recognized  to  occur  in  some  fraction  of  the  surface  waters  in  geologically 
sensitive  regions,  particularly  of  eastern  North  America.  Many  observers 
consider  these  aquatic  system  impacts  to  be  the  most  significant  effects  of 
acidic  deposition.  Surface  water  chemistry  is  influenced  by  many  causes  in 
addition  to  acidic  deposition  (e.g.,  decay  of  organic  material,  acid  mine 
drainage,  runoff  of  agricultural  chemicals);  however,  acidic  deposition  is 
recognized  as  an  important  factor  contributing  to  surface  water  acidity  in 
a  number  of  sensitive  aquatic  systems.  Very  useful  regional  survey 
information  on  current  surface  water  chemistry  has  been  developed  in  the 
past  few  years.  Most  of  NAPAP's  watershed  research  is  now  directed  at  the 
question  of  the  time  response  of  surface  water  chemistry  to  acidic 
deposition,  to  allow  evaluation  of  projected  changes  in  regional 
characteristics.  Given  our  current  understanding  of  the  processes,  and 
assuming  constant  deposition,  we  would  anticipate  no  abrupt  regional  scale 
changes  in  surface  water  chemistry  over  the  next  few  years.  NAPAP 
technical  reports  of  field  and  model  studies  on  the  time  reponse  of  aquatic 
systems  will  be  available  beginning  in  1989. 
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o  Forests  —  In  the  relatively  few  cases  of  North  American  forest 
decline  where  the  influence  of  air  pollution  stresses  can  reasoneibly  be 
inferred,  exposure  to  ozone  appears  to  be  the  predominant  air  polluteint 
factor,  rather  than  acidic  sulfate  or  nitrate  conpoiands.  Pollution  stress 
on  high-elevation  forests  (i.e.,  those  frequently  exposed  to  clouds  and 
mist)  is  receiving  special  study.  In  this  case  also,  ozone  is  considered 
an  important  possible  air  pollutant  stress  agent  in  addition  to  the  acidic 
species.  Several  hypotheses  regarding  soil  mediated  effects  of  acidic 
deposition  on  forests  are  being  investigated.  NAPAP  has  initiated  forest 
response  studies  aimed  at  identifying  the  inportance  of  ozone  and  acidic 
deposition  stresses  (for  the  pollutants  alone  and  in  combination  with  other 
stresses)  on  a  range  of  species.  The  forest  response  program  necessarily 
will  continue  for  several  years;  the  best  interpretations  available  at  the 
time  will  be  included  in  the  1990  Integrated  Assessment. 

o  Agriculturad  Crops  —  Research  on  the  response  of  crop  plants  to 
acidic  deposition  indicates  that  there  are  no  measurable  and  consistent 
effects  on  crop  yield  at  the  ambient  levels  of  acidic  deposition  found  in 
the  United  States.  However,  effects  due  to  ozone  stress  have  been  clearly 
demonstrated.  Research  is  continuing  on  possible  combined  stress  effects 
(e.g.,  combinations  of  drought  or  insect  pests  with  acidic  deposition 
and/or  ozone.)  Reductions  in  acidic  deposition  for  the  purpose  of  regional 
crop  protection  would  not  aj^jear  to  result  in  any  beneficial  effects,  based 
on  information  currently  available. 

o  Materials  —  Acidic  deposition  increases  the  rate  of  deterioration 
of  some  building  materials  (e.g.,  galvanized  steel  and  carbonate  stone), 
some  surface  coatings  (e.g.,  carbonate  paint)  and  cultural  resources  (e.g., 
statues).  The  relationships  between  acidic  deposition  rates  and 
deterioration  rates  for  various  materials  are  not  well  quantified,  and  are 
currently  being  investigated.  Urban  areas  contain  most  of  the  nation's 
materials  and  cultural  resources.  However,  the  importance  of  regional 
scale  acidic  deposition  reductions  in  reducing  materials  damage  in  urban 
areas  is  not  yet  well  known.  If  the  majority  of  urban  air  pollution 
results  from  nearby  sources,  emission  reductions  at  remote  sources  will  not 
necessarily  yield  significant  reductions  in  exposures  in  urban  areas. 
NAPAP  will  report  on  this  urbein/non-urban  analysis  in  the  1990  Integrated 
Assessment. 

o  Health  Effects  —  Controlled  laboratory  studies  on  animals  and 
human  subjects  have  indicated  that  acidity  is  one  of  the  factors  that  can 
affect  the  toxicity  of  fine  particulate  aerosols;  however,  field 
measurements  of  aerosol  acidity  have  been  very  limited.  The  few  measured 
concentrations  available  were  below  those  observed  to  cause  health  effects 
in  the  laboratory  studies.  EPA  has  set  National  Ambient  Air  Quality 
Standards  for  SO^  and  NO^  to  protect  human  health.  The  most  recent 
addendum  to  the  criteria  that  support  the  Particulate  Matter  and  Sulfur 
Oxides  Standard  was  published  in  1986.  The  Clean  Air  Scientific  Advisory 
Committee  (CASAC)  of  EPA's  Science  Advisory  Board  is  evaluating  newly 
emerging  literature  concerning  health  effects  associated  with  acidic 
aerosols  to  address  the  issue  of  listing  acid  aerosol  as  a  criteria 
pollutant.  An  Acid  Aerosols  Issue  Paper  will  be  reviewed  by  CASAC  next 
month . 
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Indirect  links  between  acidic  deposition  and  hxanan  health  are  also 
being  investigated.  These  include  the  possible  leaching  of  toxic  metals 
such  as  lead  from  plumbing  materials  by  acidic  water  supplies,  and  possible 
mercury  mobilization  in  acidic  lakes  resulting  in  mercury  accumulation  in 
fish.  No  evidence  of  significant  health  risks  arising  from  these  has  been 
demonstrated,  although  a  major  study  conducted  jointly  by  NAPAP,  the 
Electric  Power  Research  Institute  (EPRI),  and  two  states  on  the  statistical 
relationship  between  surface  water  chemistry  and  mercury  in  fish  tissues  is 
now  underway. 

o  Visibility  —  Visibility  degradation  results  from  natural  causes 
and  many  pollutants,  including  sulfate,  nitrate,  and  carbon-based  aerosols 
in  the  atmosphere.  Some  of  the  U.S.  regional  visibility  trends  such  as 
those  in  the  Southeast  are  consistent  with  sulfur  dioxide  emission  trends 
in  the  same  regions,  but  others,  such  as  the  Northeast,  are  not.  Reductions 
of  sulfur  emissions  would  generally  be  expected  to  improve  visibility. 
However,  visibility  improvement  could  be  affected  by  the  reduction  of 
several  pollutants.  Since  the  mix  of  aerosol-forming  pollutants  varies  by 
region,  an  effective  visibility  control  strategy  would  also  be  region 
specific. 

NAPAP' s  1990  Integrated  Assessment  will  provide  a  structured  cinalysis 
of  all  the  effects  discussed  above  (causation,  severity,  geographic  extent, 
and  time  sensitivity)  combined  with  analyses  of  the  effectiveness  of 
several  categories  of  candidate  control  measures. 

Answers  to  Specific  Questions 

Based  on  the  information  summarized  above,  answers  to  the  questions 
posed  in  your  invitation  are  now  summarized. 

Inplications  of  No  Legislative  Action 

The  "no  new  legislation  case"  would  leave  the  current  Clean  Air  Act  in 
place,  but  would  add  no  new  authorities.  The  1977  Amendments  to  the  Clean 
Air  Act  provided  for  stringent  New  Source  Performance  Standards  (NSPS)  for 
all  major  new  or  modified  facilities,  and  for  upgrading  of  the  NSPS  (based 
on  periodic  review  of  available  control  technology  by  EPA).  Therefore, 
legislative  authority  to  limit  emissions  from  stationary  sources  over  the 
long  term  (i.e.,  as  existing  facilities  are  retired)  is  already  in  place. 

An  examination  of  available  emission  trend  and  projection  data 
illustrates  the  role  of  the  existing  Clean  Air  Act,  and  helps  to  define  the 
"no  new  legislation  case."  National  anthropogenic  emission  estimates  for 
SO^ ,  NO^ ,  and  VOC  from  1900  to  1985  are  shown  in  Figure  1.  The  rapid 
increase  in  emissions  during  the  1960 's  was  terminated  for  all  three 
pollutants,  due  largely  to  regulations  adopted  under  the  1970  Clean  Air  Act 
Amendments.  SO^  emissions  declined  by  25  percent  between  1973  and  1985  and 
have  remained  approximately  constant  since  1985.  VOC  emissions  declined  by 
22  percent  between  1970  and  1985. 
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A  number  of  emissions  projections  have  been  made  by  federal  agencies 
and  others.  Such  projections  are  sensitive  to  the  assunptions  made  about 
economic  growth,  future  regulations  londer  the  Clean  Air  Act,  the  lifetime 
and  capacity  use  of  power  plants  and  new  technology  penetration.  Under 
current  legislation,  various  projections  for  SO^  emissions  up  to  2010  are 
in  the  range  between  approximately  constant  and  a  highest  case  estimate  of 
approximately  30  percent  increase,  depending  on  the  uncertainty  factors 
mentioned.  A  long-term  decline  in  SO^  emissions,  due  to  the  retirement  of 
existing  plants,  is  projected  to  begin  at  a  date  in  the  range  between  1995 
and  2010.  NO^  emissions  are  expected  to  increase  in  the  absence  of  new 
regulations  and/or  new  technology  use  for  motor  vehicles  and  stationary 
sources.  VOC  emissions  will  probably  decline  due  to  efforts  to  attain  the 
ozone  standard  as  required  by  the  Clean  Air  Act. 

For  the  emissions  projections  based  on  current  legislation,  regional 
patterns  of  acidic  deposition  rates  are  expected  to  remain  generally 
similar  to  current  patterns  until  at  least  2000.  Our  current  knowledge, 
and  uncertainty,  eibout  effects  of  acidic  deposition  which  may  have  occurred 
during  recent  decades,  is  primarily  based  on  field  observations  conducted 
in  the  past  ten  years.  Current  research  on  effects  is  aimed  at  assessing 
the  cumulative  impact  of  deposition  during  future  years  and  decades. 
Available  projections  of  long-term  cumulative  effects  are  very  uncertain, 
and  significant  improvement  in  these  analyses,  particularly  for  aquatic 
systems,  is  expected  by  1990. 

If  action  is  taken,  vhat  pollutants  should  be  controlled? 

Recommendations  about  the  selection  of  pollutants  to  be  addressed  in 
an  acidic  deposition  control  program  should  be  developed  on  the  basis  of 
specific  goals  established  for  the  principal  interacting  regional  air 
quality  issues,  including  urban  and  non-urban  ozone,  and  the  several 
effects  associated  with  acidic  deposition.  Different  control  strategies 
may  address  different  patterns  of  possible  beneficial  effects,  and  some 
strategies  may  actually  have  competing  effects  on  acidic  deposition  and 
ozone  control  goals.  For  exanple,  a  nitrogen  oxide  emission  reduction 
strategy  may  result  in  increased  ozone  levels  in  some  areas.  In  another 
example,  requirements  for  rapid  installation  of  SO  retrofit  control 
technology  at  existing  facilities  may  foreclose  options  for  use  of  combined 
SOj/NO  retrofit  or  repowering  technologies  expected  to  be  commercially 
available  in  the  next  few  years. 

Even  if  the  goals  for  ozone  and  acidic  deposition  control  are 
established,  the  atmosjiieric  processes  involving  transport,  chemical 
transformation  and  deposition  of  siilfur,  nitrogen,  organic  compounds  and 
oxidants  must  be  evaluated  ccmprehensively,  to  investigate  their 
interrelationships,  "fliis  combined  regional  air  pollution  analysis  is  the 
primary  goal  of  the  Regional  Atmospheric  Deposition  Model  (RADM)  which  has 
been  developed  under  NAPAP  sponsorship,  implied  studies  with  RADM  will  be 
underway  this  year,  simultaneously  with  intensive  field  evaluation  of  the 
model.  These  applied  studies  will  result  in  major  improvements  in  analysis 
of  regional  air  pollution  control  options. 


20 


A  specific  cap  on  emissions? 

The  comments  responding  to  the  previous  question  are  also  applicable 
here:   recommendations  about  the  need  for  a  specific  level  of  emission 
control  should  be  developed  on  the  basis  of  specific  goals  for  such 
control.  Percentage  reduction  goals  or  caps  may  have  administrative 
convenience,  but  they  are  poor  surrogates  for  strategies  based  on 
evaluation  of  cause-effect  mechanisms.  Technical  analysis  of  emission 
reduction  requirements  necessarily  proceeds  through  the  following  steps: 

(1)  Definition  of  the  sensitive  regions  and  resources  to  be 
protected. 

(2)  Evaluation  of  dose-response  information  adequate  to  identify 
desired  protection  levels. 

(3)  Evaluation  of  source-receptor  relationships  (i.e.,  atmospheric 
modeling)  to  translate  desired  deposition  limits  into  emission  reduction 
plans. 

Current  NAPAP-sponsored  research  on  time  sensitivity  in  aquatic 
systems,  forest  response,  and  atmospheric  processes  models,  will  allow 
improved  analyses  of  these  issues  by  1990. 

IiUJlications  of  various  time  scales  for  control 

The  question  of  timing  for  legislative  action  can  be  cast  into  three 
categories:   (1)  immediate  action,  (2)  action  after  limited  further 
analysis  (e.g.,  within  two  to  three  years),  and  (3)  continued  evaluation, 
without  a  specific  schedule  for  action.  NAPAP  cannot  comment  on  the  policy 
questions  related  to  these  various  time  scales,  but  the  question  of 
additional  technical  information  expected  to  be  available  by  1990  has  been 
addressed  extensively  in  this  statement.  To  summarize: 

o  Surveys  of  most  sensitive  aquatic  resources  are  now  available,  and 
are  being  improved  by  ongoing  studies.  Significantly  improved  information 
about  the  time  response  of  aquatic  systems  to  acidic  deposition  is  expected 
within  two  years.  This  information  will  allow  a  much  better  technical 
evaluation  of  the  effects  of  deposition  in  various  regions. 

o  Information  currently  available  is  inadequate  to  predict  effects  on 
forests  resulting  from  changes  in  acidic  deposition  levels.  Partial 
results  from  the  ongoing  forest  response  program  will  be  available  in  1990; 
long-term  results  of  the  program  will  be  available  in  subsequent  years. 

o  Evaluation  of  materials  benefits  expected  to  result  from  reduced 
acidic  deposition  is  highly  uncertain  at  this  time.  Significantly  improved 
evaluations  for  some  materials  are  expected  in  1990. 
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o  Information  on  possible  direct  health  effects  of  acidic  aerosols 
will  be  available  from  the  ongoing  reviews  being  conducted  by  EPA's  Clean 
Air  Scientific  Advisory  Committee  (CASAC).   Further  information  on  indirect 
health  effects  will  be  available  from  ongoing  research  mentioned  earlier. 

o  Evaluations  of  the  combined  oxidant  and  acidic  species  regional 
patterns  will  be  available  by  1990,  based  on  state-of-the-art  atmospheric 
chemistry  models. 

o  NAPAP's  1990  Integrated  Assessment  will  draw  together  the  entire 
range  of  available  technical  information  on  acidic  deposition  causes  and 
effects,  and  on  candidate  control  measures.  This  will  provide  a  common, 
well-reviewed  base  of  technical  and  economic  information  applicable  to 
policy  evaluation. 

Thank  you  again  for  the  opportunity  to  review  the  technical 
information  available  to  guide  the  development  of  acid  rain  policy.  I  hope 
the  information  provided  will  be  useful  to  the  Subcommittee. 


FIGtFRE   1 


22 


Emissions  (10®  metric  tons/yr) 


30 


I    ■    I    ■    I    ■    I    ■    I I I 1 I    .    I 


26- 


20- 


1900  1910  1920  1930  1940  1950  1960  1970  1980 

Year 


Figure  1-6. -Generalized,  Interpretive  view  of  historical 
trends  In  man-made  SO2.  NG^,  and  VOC  emissions  In  the 
United  States:  1900  to  1985. 

Note:  Values  for  1980  were  taken  from  Wagner  et  al.  (1986) 
for  SO2  and  from  "best  estimates"  for  NOj^  and  VOC  (see 
Tables  1-13  and  1-20).  For  1975  through  1984,  values  from 
Knudson  (1986)  for  SO2  and  NO^  were  normalized  to  the 
1980  values.  For  1900  through  1975,  values  from  Gschwandt- 
ner  et  al.  (1985)  for  SO2  and  NOj^  were  normalized  to  the 
normalized  1975  values  from  Knudson.  Values  for  VOC,  taken 
from  the  U.S.  Environmental  Protection  Agency  (1986,  1987) 
were  normalized  to  the  'best  estimate"  for  1980.  (No  VOC 
values  are  available  for  years  before  1 940.)  Preliminary  values 
for  1985  for  SO2  and  NOj^  were  obtained  by  adding  power 
plant  emissions,  calculated  using  the  same  methodology  as 
that  used  in  Knudson  (1986)  to  1985  values  for  other  sources 
from  the  U.S.  Environmental  Protection  Agency  (1987). 
(These  were  also  included  in  the  normalization  procedure.) 
Finally,  a  curve-fitting  computer  program  was  run  to  produce 
smooth  curves  from  the  data  points  calculated  as  described 
above. 
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Mr.  Sharp.  Dr.  Cowling,  we'll  be  happy  to  hear  from  you  now. 

STATEMENT  OF  ELLIS  COWLING 

Mr.  Cowling.  Mr.  Chairman,  I  come  here  in  two  capacities,  one 
as  a  member  and  as  a  representative  of  the  National  Academy  of 
Sciences,  which  has  produced  five  valuable  reports  on  the  acid  dep- 
osition issue,  and  I  am  pleased  to  commend  those  reports  to  the 
members  of  this  committee  and  to  all  of  the  Members  of  the  Con- 
gress. I  also  come  here  as  a  scientist.  I  am  a  forest  scientist,  and 
although  I  won't  be  addressing  forest  issues  here  primarily  because 
the  questions  had  to  do  with  more  general  issues,  I  do  have  some 
background  in  that  area  and  have  had  some  influence  on  the  moni- 
toring system  that  we  now  have  in  place  in  this  country  for  acid 
deposition. 

Let  me  say  that  I  am  disappointed  that  Mr.  Fields  has  left,  be- 
cause he  raised  a  question  that  I  would  very  much  like  to  have  ad- 
dressed in  the  preface  of  my  remarks,  and  this  has  to  do  with 
whether  we  are  talking  about  acid  rain  or  air  pollution,  and  I'd 
like  to  just  read  a  brief  statement  from  page  11  of  my  testimony 
which  deals  with  this:  "...  many  citizens  of  our  country  use  the 
terms  acid  rain  and  air  pollution  almost  interchangeably.  They 
have  come  to  believe  that  societal  efforts  to  decrease  acid  rain  will 
also  result  in  improvement  of  air  quality  and  decrease  the  other 
detrimental  effects  of  air  pollutants.  There  is  an  important  meas- 
ure of  truth  in  this  conviction,  even  though  acids  in  rain  are  only  a 
part,  a  small  part  in  fact,  of  the  total  loading  of  chemicals  trans- 
ferred into  ecosystems  by  atmospheric  processes.  Indeed,  any  soci- 
etal effort  to  decrease  acid  rain  will  at  the  same  time  and  to  the 
approximately  the  same  extent  decrease  the  amount  of  air  pollu- 
tion in  our  country.  There  is  no  way  we  could  deal  with  acid  rain 
without  having  a  lot  of  other  air  pollution  benefits  within  our  soci- 
ety." 

I  called  attention  to  these  five  academy  reports  and  I  would  like 
to  refer  especially  to  three  of  them.  The  first  is  the  one  which  was 
done  in  1981,  which  is  more  or  less  a  general  review  and  only  the 
last  chapter  of  that  one  really  deals  with  the  subject  of  acid  deposi- 
tion. But  more  importantly,  the  second  and  the  fifth,  as  they  are 
listed  in  the  testimony  I've  given,  contain  important  new  insights 
into  important  issues  about  what  we  ought  to  do  about  acid  deposi- 
tion, and  one  of  the  very  important  issues  is  if  we  decreased  emis- 
sions, could  we  expect  a  corresponding  decrease  in  deposition? 

George  Hidy,  my  colleague  whom  you'll  hear  from  in  just  a 
minute,  was  a  member  of  the  committee  that  undertook  to  study 
that  issue  and  they  concluded  that  there  is  no  evidence  for  a  strong 
non-linearity — notice  the  double  negative — in  other  words — in 
other  words  it's  substantially  a  linear  issue — in  the  relation  be- 
tween long  term  average  emissions  and  deposition,  and  it  is  long 
term  average  emissions  and  deposition  with  which  at  least  aquatic 
ecosystems  are  concerned,  and  forest  ecosystems  are  concerned. 

The  annual  average  concentration  of  sulfate  in  precipitation  at  a 
given  site  would  be  reduced  approximately  in  proportion  to  the 
amount  of  SO2  which  is  taken  out  of  the  emissions.  They  also  con- 
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eluded  that  a  reduction  in  sulfate  will  get  us  to  a  reduction  in  hy- 
drogen ion  deposition,  in  other  words,  acid  deposition. 

So  this  report  made  an  important  contribution.  The  atmosphere 
is  well  mixed  in  a  general,  long  term  sense,  is  substantially  linear. 
In  a  more  specific  sense,  it  is  not  so  linear,  but  we  can't  run  this 
country  on  the  basis  of  what  we  can  expect  to  do  in  limited  por- 
tions of  the  country,  so  I  think  this  report  is  of  special  significance. 

The  last  report,  the  one  called  "Long  Term  Trends,"  is  especially 
significant  because  it  deals  with  what  Jim  Mahoney  was  speaking 
about  just  a  moment  ago.  It  deals  with  the  issues  of  cause  and 
effect,  and  an  intensive  and  rigorous  analysis  is  made  and  a 
number  of  significant  insights  that  confirm  some  of  the  general 
judgments  that  were  expressed  earlier  but  are  now  better  under- 
stood, as  Jim  indicated,  because  of  additional  new  insights  that  we 
have  with  regard  to  the  nature  of  the  relationships  between  sulfate 
deposition,  for  example,  and  aquatic  ecosystem  effects. 

I  might  just  read  a  couple  of  these  statements.  "We  conclude 
that  in  Eastern  North  America  a  causal  relationship  exists  be- 
tween anthropogenic  sources  of  emission  of  SO2  and  the  presence  of 
sulfate  aerosol,  one  of  the  things  that  affects  health  as  well  as 
forest  and  aquatic  ecosystem  responses,  reduced  visibility  and  wet 
deposition  of  sulfate.  Another  thing  we  conclude,  that  since  1970 
that  the  southeastern  United  States  has  experienced  the  greatest 
rates  of  increase  in  parameters  related  to  acid  deposition.  The  Mid- 
western United  States  has  experienced  rates  of  increase  somewhat 
lower  and  the  Northeastern  States  has  shown  some  improvement." 
It  mentioned  that  we  have  had  a  decrease  in  emissions  in  the 
Nation  as  a  whole,  and  he  is  quite  correct,  but  we've  had  an  in- 
crease in  emissions  in  the  southeastern  United  States  and  a  signifi- 
cant increase  in  deposition  of  acids  and  other  air  pollutants  in  the 
southeastern  United  States — under  the  Clean  Air  Act. 

Maybe  that's  enough  to  be  said  about  the  Academy  reports. 
There  is  a  lot  more  meat  in  them  and  I  commend  their  study  to  all 
of  you.  Most  of  the  middle  part  of  the  written  testimony  that  I  sub- 
mitted is  taken  from  a  lecture  that  I  was  invited  to  give  at  the  Uni- 
versity of  California  at  Berkeley  some  years  ago  and  contains  a 
personal  assessment  of  the  situation  we  have.  I  entitled  the  lecture, 
"Pollutants  in  the  Air  and  Acids  in  the  Rain:  Influences  on  Our 
Natural  Environment  and  a  Challenge  to  Every  Industrial  Socie- 
ty." So  in  some  sense  it  was  easy  because  I  had  thought  about 
these  issues  substantially  in  preparing  that  lecture  and  I  call  atten- 
tion especially  to  the  two  big  tables  that  are  in  the  center  of  that 
bit  of  the  testimony,  the  list  of  all  the  air  pollutants  of  major  con- 
cern to  our  society.  There  are  six  primary  ones  and  two  secondary 
ones.  The  two  secondary  ones  are  ozone  or  photochemical  oxidants 
and  acid  deposition,  and  the  six  primary  ones  are  sulfur  dioxide, 
nitrogen  oxides,  toxic  elements,  volatile  organic  carbon  com- 
pounds— about  which  we  will  hear  more  in  this  hearing,  carbon 
monoxide  and  particulate  matter.  These  are  the  six  criteria  pollut- 
ants and  after  that  comes  a  list  of  the  effects  with  which  we  are 
concerned  and  there  are  a  list  of  eight  effects:  direct  effects  on 
health;  indirect  effects  on  human  health;  damage  to  engineering 
materials;  increased  haziness  in  the  atmosphere;  acidification  of 
lakes  and  streams — on  which  Jim  Galloway  is  an  expert;  fumiga- 
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tion  of  crops  and  forests  near  point  sources;  regional  changes  in  the 
health  of  forests;  and  fertilization  of  crops,  forests  and  surface 
waters. 

Then  in  the  righter  part  of  that  table  I  have  listed  the  pollutants 
that  are  of  concern  with  regard  to  each  of  the  eight  effects,  and  the 
important  thing  to  realize  is  that  sulfur  shows  up  as  a  cause  in  all 
eight  cases;  nitrogen  oxides  shows  up  in  seven  of  the  eight  cases; 
and  photochemical  or  VOC's  show  up  as  precursor  of  effects  in  5  of 
the  8  cases.  Coming  back  to  the  issue  of  whether  this  should  be  a 
hearing  about  acid  alone,  it  cannot  be.  We  cannot  deal  with  acid 
rain  alone.  We  must  deal  with  its  precursors,  and  its  precursors  are 
of  three  types:  sulfur  oxides,  nitrogen  oxides  and  because  of  the 
complex  chemistry  with  which  all  of  these  substances  interact, 
volatile  organic  carbon  compounds  also  are  a  part  of  the  mix  of  pol- 
lutants with  which  our  society  is  concerned  for  all  of  these  eight 
sorts  of  effects. 

Now  during  the  last  several  years  we  have  had  an  appreciable 
increase  in  our  understanding.  Jim  mentioned  this.  We  have  a  very 
much  better  and  much  more  sound  scientific  basis,  and  on  the  top 
of  page  9  of  the  testimony  I  have  listed  some  of  the  major  ways  in 
which  we  have  increased  our  understanding  of  the  chemical  nature 
of  the  pollutants  themselves  and  their  secondary  transformation 
products:  the  meteorology  and  climatological  processes  by  which 
they  are  dispersed;  the  mechanisms  of  deposition  and  uptake  by 
plants  and  animals  and  microorganisms;  the  chemical,  physical 
and  biological  mechanisms  of  action  by  which  these  chemicals  in- 
fluence one  or  another  kind  of  living  system;  and,  as  Jim  also  men- 
tioned, the  industrial  process  modifications  and  control  technol- 
ogies that  we  can  use — and  there  is  still  ongoing  research  in  all  of 
these  areas,  but  nevertheless  we  have  had  a  substantial  increased 
yield  of  knowledge  and  on  the  bottom  of  page  9  and  the  top  of  page 
10  there  are  12  principles  that  are  derived  from  a  great  deal  of 
scholarship  by  a  whole  lot  of  people  and  there  are  certain  things 
that  are  highly  relevant  to  today's  hearing,  and  I  call  attention  es- 
pecially to  Item  7,  for  example:  "The  average  zone  of  influence  of 
any  particular  emission  source  extends  in  all  directions  from  thee 
source" — the  wind  blows  in  a  whole  bunch  of  different  ways  in 
North  America,  in  other  words — "and  is  roughly  symmetrical  with 
the  center  of  the  deposition  field" 

Mr.  Sharp.  That's  very  helpful — excuse  me,  Dr.  Cowling,  that's 
very  helpful.  That's  the  kind  of  language  we  are  able  to  under- 
stand, so  we're  always  appreciative  of  that. 

Mr.  Cowling.  Well,  I'm  glad— but  the  important  thing— if  we've 
got  an  emissions  source,  it  blows  in  all  directions,  the  deposition 
field  is  substantially  symmetrical  and  is  displaced  in  its  position 
only  slightly  from  the  primary  source  of  emission. 

That  means  that  most  pollution  comes  from  fairly  close  to  home, 
although  it  is  also  true  that  long  distance  transport  is  a  reality. 

The  atmosphere  is  also  very  well  mixed.  That  is  a  fairly  straight- 
forward sentence — and  point  9 — "For  many  different  combinations 
of  pollutants  and  specific  biological  effects,  there  is  no  distinct 
threshold  dose  and  no  safe  concentration  below  which  we  are  cer- 
tain there  will  be  no  adverse  effects."  This  means  that  any  impor- 
tant decrease  in  emissions  is  going  to  lead  to  benefits  somewhere. 
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That  doesn't  mean  we  can  target  them  very  easily  because  the  at- 
mosphere is  very  well  mixed,  as  I  said  before — the  wind  blows  a 
whole  bunch  of  ways  in  North  America. 

Another  thing:  "Significant  decreases  in  air  emissions  of  SO2, 
NOx,  CO,  and  probably  VOC  as  well,  are  very  likely  to  have  signifi- 
cant and  simultaneous  beneficial  effects  on  human  health,  visibili- 
ty, materials  damage,  surface  water  quality,  and  both  crop  and 
forest  productivity." 

The  last  point.  If  a  decision  were  reached  at  any  time  to  decrease 
emissions  of  any  one  or  all  three,  it  is  likely  to  take  at  least  10 
years  for  there  to  be  a  significant  change.  Now  there's  a  few  excep- 
tions. You  could  switch  sources  of  coal,  for  example,  and  get  a  ben- 
efit more  quickly,  but  in  general  it  will  take  at  least  5  years  to  de- 
velop a  specific  industrial  State — provincial,  regional,  national  or 
international  or  international  implementation  plans  and  it  will 
take  another  5  years  to  put  those  things  into  effect.  So  if  we  made 
a  decision  today,  we  are  talking  about  changes  probably  10  years 
from  now. 

In  general,  if  we  come  to  the  specific  questions  that  you  asked 
that  we  address,  what  are  the  implications  for  human  health  if  we 
take  no  action  on  acid  deposition — or  take  no  action  on  air  pollu- 
tion— that's  really  what  we  would  be  saying.  I  think  it  is  obvious. 
We  would  continue  to  have  damage  where  we  now  have  damage, 
and  as  Jim  Galloway  will  say  in  his  testimony,  we  will  have 
damage  in  some  areas  even  though  we  decrease  emissions  some- 
what because  of  the  lag  that  is  a  part  of  the  way  ecosystems  work. 

This  means  that  in  areas  of  high  emissions,  we  are  going  to  con- 
tinue to  have  high  deposition,  in  general,  and  we  could  look  at  an 
emissions  density  map  and  see  where  the  regions  of  high  emissions 
and  low  emissions  are. 

The  next  question  that  was  raised  is  if  we  chose  to  take  action, 
which  pollutants  should  be  addressed?  You  can  use  this  table  in 
the  testimony  to  ascertain  that.  If  you  decrease  sulfur  oxides,  you'll 
have  a  series  of  eight  benefits  someplace  in  our  society.  If  you  de- 
crease NOx  and  the  provisos  that  have  been  made  about  decreasing 
NOx  without  also  decreasing  VOC — that  is  a  very,  very  important 
issue  and  all  of  these  chemicals  in  the  atmosphere  interact  so  we 
must  choose  wisely  and  in  general  I  think  it  would  be  generally  ac- 
cepted that  we  would  be  better  off  diminishing  emissions  of  all 
three  than  we  would  be  choosing  one  alone  and  certainly  a  sub- 
stantial question  exists  about  whether  NOx  should  be  decreased 
alone  without  taking  VOC  with  it. 

Then,  this  very  interesting  question — what  would  be  these 
choices?  A  simple  cap  or  no  emissions  at  all  and,  of  course,  I  think 
all  of  us  would  agree  that  no  emissions  at  all  is  impossible,  so  I've 
not  even  attempted  to  address  that. 

But  a  cap  would  mean  continuing  damage  where  we  now  have 
damage,  continuing  effects  on  health  where  we  now  have  effects  on 
health,  and  how  much  of  a  decrease  should  be  achieved — and  Jim 
Galloway  has  addressed  that  very  directly  and  I  would  concur  with 
him  that  if  we  are  to  undertake  to  protect  the  aquatic  ecosystems 
in  which  he  is  a  special  expert  person  it  will  take  a  rather  signifi- 
cant change  in  the  amounts  of  emissions.  That  I  think  would  be 
true  with  regard  to  visibility  considerations,  with  regard  to  materi- 
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als  damage  and  to  other  influences  of  air  pollutants  in  this  broad 
sense.  We  are  talking  about  three:  VOC's,  SOx's  and  of  course  ni- 
trogen oxides  as  well. 

I  remind  you  again  about  the  no  threshold  dose  conclusion  earli- 
er. 

You  asked  also  about  the  wisdom  of  delay  in  Congressional 
action,  and  I  think  I  would  say  that  a  decision  to  delay  action  can 
be  justified  only  on  political  grounds.  It  cannot  be  justified  on  sci- 
entific grounds.  We  have  learned  enough  to  be  able  to  modify  the 
Clean  Air  Act  in  substantially  beneficial  ways  for  the  guidance  of 
the  Environmental  Protection  Agency  and  the  industries  who  will 
be  responsive  to  that  act.  We  could  improve  the  act  by  adding  to  it 
provisions  and  understandings  that  derive  from  the  substantially 
increased  knowledge  base  that  has  been  accumulating  and  will  con- 
tinue to  accumulate,  as  Dr.  Mahoney  has  indicated,  so  I  think  I 
should  stop  here.  Thank  you. 

[Testimony  resumes  on  p.  41.] 

[The  prepared  statement  of  Mr.  Cowling  follows 
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statement  by  Dr.  Ellis  B.  Cowling 

Associate  Dean  for  Research 

School  of  Forest  Resources 

North  Carolina  State  University 

Raleigh,  North  Carolina  27695 

Prepared  for  Hearings  on  Our  National  Policy  on 

Acid  Rain  and  Other  Air  PollutanTs 

E^ 

the  United  States  House  of  Representatives 

Committee  on  Energy  and  Commerce 

Subcommittee  on  Energy  and  Power 

Introduction: 

I  appear  before  this  Subcommittee  in  two  capacities: 

—  as  a  representative  of  the  National  Academy  of  Sciences  (NAS) 
which  has  produced  five  valuable  reports  on  the  phenomenon  and  effects 
of  acid  rain;  and 

—  as  a  scientist  who  has  devoted  most  of  the  past  17  years  of  my 
life  to  research  on  the  effects  of  acid  rain  and  other  air  pollutants 
on  forests  and  other  ecosystems  in  North  America  and  Europe. 

Principal  Findings  of  NAS  Reports  on  Acid  Rain 

As  many  of  you  know,  the  NAS  was  established  by  the  Congress  in 
1863  as  a  private,  non-profit,  self-governing  membership  organization. 
The  charter  of  the  NAS  identifies  two  primary  missions:  to  recognize 
distinguished  scholars  in  science  and  engineering  who  were  dedicated 
to  the  furtherance  of  science  and  technology  and  their  use  for  the 
general  welfare;  and  to  provide  advice  and  council  to  government  in 
matters  of  science  and  technology.   The  National  Research  Council 
(NRC)  was  established  by  the  NAS  as  the  principal  operating  arm  of  the 
Academy  in  fulfilling  it  advisory  role  with  government. 

The  NAS  reports  on  acid  rain  are  among  the  most  carefully 
prepared  reports  the  NAS-NRC  has  produced  during  the  past  decade.   I 
am  pleased  to  commend  them  for  very  careful  study  by  the  Congress: 

1 )  Atmosphere-Biosphere  Report  Interactions:  Toward  a  Better 

Unde rstandinq  of  the  Ecological  Consequences  of  Fossil  Fuel  Combustion 

(1561); 

2 )  Acid  Deposition:  Atmospheric  Processes  in  Eastern  North  America 
(19831 

3 )  Acid  Deposition:  Processes  of  Lake  Acidification  (1984); 

4)  Acid  Deposition:  Effects  of  Geochemical  Cyclin"g~and  Biological 
AvailaEility  of  Trace  Elements  (1985);  and 

5)  Acid  Deposition:  Long-Term  Trends  (1986). 

The  first,  second,  and  the  fifth  of  these  reports  are  most  directly 
relevant  to  the  purposes  of  these  hearings. 

The  first  NAS  report  provides  a  general  overview  of  man-induced 
changes  in  the  chemical  climate  of  the  earth  and  resulting  threats  to 
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ecosystems  caused  by  our  abundant  use  of  fossil  fuels.   The  last 
chapter  of  this  report  deals  with  acid  precipitation.   It  includes  the 
following  recommendation: 

"It  is  desirable  to  have  precipitation  with  pH  values  no  lower 
than  4.6  to  4.7  throughout  areas  [containing  sensitive  freshwater 
ecosystems]  ...  In  the  most  seriously  affected  areas  (average 
precipitation  pH  of  4.1  to  4.2),  this  would  mean  a  reduction  of 
50  percent  in  deposited  hydrogen  ions.   Control  of  SO-,  from  new 
electrical  generating  plants  alone  would  be  insufficient  to 
accomplish  this,  and  thus  restrictions  on  older  plants  must  be 
considered" . 

The  second  NAS  report  derives  from  the  first  and  deals  with  the 
very  important  question  of  whether  any  given  change  in  amount  of 
emissions  of  sulfur  dioxide  would  result  in  an  approximately  linear 
change  in  amount  of  sulfate  deposition.   The  principal  findings  of 
this  report  are  as  follows: 

"...we  conclude  that  there  is  no  evidence  for  a  strong 

nonlinearity  in  the  relationships  between  long-term  average 

emissions  and  deposition  . . .  the  annual  average  concentration  of 

sulfate  in  precipitation  at  a  given  site  should  be  reduced  in 

proportion  to  a  reduction  in  SO2  and  sulfate  transported  to  that 

site  from  a  source  or  region  of  sources. 

"...  a  reduction  in  sulfate  deposition  will  result  in  at  least  as 

great  a  reduction  in  the  deposition  of  hydrogen  ions 

"...  if  the  molar  ratio  in  emissions  in  eastern  North  America 

were  changed  by  changing  SOj  emissions,  a  similar  change  would 

occur  in  the  ratio  of  sulfate  to  nitrate  in  wet  deposition". 

The  fifth  NAS  report  deals  with  the  all-important  questions  of 
cause-and-ef feet  relationships  between  atmospheric  deposition  of 
sulfate  and  a  variety  of  ecological  and  cultural-resource  values  in 
eastern  North  America.   The  principal  findings  of  this  report  are  as 
follows : 

"...  we  conclude  that  in  eastern  North  America  a  causal 
relationship  exists  between  anthropogenic  sources  of  emissions  of  SO, 
and  the  presence  of  sulfate  aerosol,  reduced  visibility,  and  wet 
deposition  of  sulfate. 

"...  there  is  a  cause-and-ef feet  relationship  between  SO, 
emissions  and  stream  sulfate  fluxes". 

"...  we  conclude  that  acid  precursors,  particularly  SO,,  have 
been  emitted  in  substantial  quantities  in  the  atmosphere  over  eastern 
North  America  since  the  early  1900s". 

"...  since  about  1970,  we  conclude  that  the  southeastern  United 
States  has  experienced  the  greatest  rates  of  increase  in  parameters 
related  to  acid  deposition.   The  midwestern  United  States  has 
experienced  rates  of  increase  somewhat  lower  than  the  Southeast.   In 
the  northeastern  United  States  the  trend  has  been  one  of  modest 
decreases"  . 

"The  ratio  of  output  to  input  [in  stream  sulfate  fluxes] 
decreases  with  increasing  distance  from  major  source  regions, 
suggesting  that  dry  deposition  is  an  important  contributor  to  sulfate 
flux  inputs,  especially  near  major  source  regions". 
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"...  in  the  judgment  of  the  Committee,  the  weight  of  evidence 
indicates  that  atmospheric  deposition  of  sulfate  has  caused  some  lakes 
in  the  Adirondack  Mountains  to  decrease  in  alkalinity". 

"...  fish  populations  decline  concurrently  with  acidification  ... 
These  data  demonstrate  declines  in  acid-sensitive  fish  species 
populations  over  the  past  20  to  40  years  in  lakes  thought  to  have  been 
acidified  over  the  same  time  period". 

"Geographically  widespread  reductions  in  tree  ring  width  and 
increased  mortality  of  red  spruce  in  high  elevation  forests  of  the 
eastern  United  States  began  in  the  early  1960s  and  have  continued  to 
the  present.   The  changes  occurred  about  the  same  time  as  important 
climatic  anomalies  and  in  areas  subject  to  comparatively  high  rates  of 
acid  deposition.   The  roles  of  competition,  climatic  and  biotic 
stresses,  and  acid  deposition  and  other  pollutants  can  not  be 
adequately  evaluated  with  currently  available  data". 

Principal  Findings  from  My  Own  Scientific  Assessment 

Some  months  ago  I  was  asked  to  present  the  25th  Albright 
Conservation  Lecture  at  the  University  of  California  at  Berkeley.   I 
gave  it  the  title:  "Pollutants  in  the  Air  and  Acids  in  the  Rain: 
Influences  on  Our  Natural  Environment  and  a  Challenge  for  Every 
Industrial  Society".   Since  it  contains  the  essence  of  my  assessment 
of  the  scientific  facts  and  the  challenges  they  present  to  our  society 
I  offer  the  following  excerpts  as  a  part  of  my  testimony: 

POLLUTANTS  IN  THE  AIR  AND  ACIDS  IN  THE  RAIN 

The  airborne  chemicals  of  major  concern  to  our  society  are 
listed  in  Table  1.   They  include  two  major  types  of  pollutants 
(primary  and  secondary)  and  eight  specific  chemical  or  physical 
groups  of  substances  ...  These  airborne  substances  and  their 
reaction  products  are  carried  by  wind  and  clouds  wherever  the 
wind  blows  and  then  deposited  on  the  surfaces  of  vegetation, 
soils,  surface  waters,  and  engineering  or  cultural  materials  at 
short  or  long  distances  from  the  original  sources  of  emission. 
Thus,  the  chemical  composition  of  the  air,  and  the  rain,  snow, 
dew,  hail,  fog,  and  cloud  water  within  any  region  is  a  function 
of  all  the  airborne  substances  dispersed,  mixed,  transformed,  and 
transported  into  the  atmosphere  of  that  region  and  then  deposited 
and  taken  up  by  the  plants,  animals,  and  microorganisms  in 
terrestrial  and  aquatic  ecosystems. 

THE  INFLUENCES  OF  AIR  POLLUTANTS  ON  OUR  NATURAL  ENVIRONMENT 

As  indicated  in  Table  3,  airborne  chemicals  cause  eight 
different  kinds  of  detrimental  or  beneficial  effects  on  our 
society: 

—  direct  effects  on  human  health; 

—  indirect  effects  on  human  health; 

—  damage  to  materials; 

—  increased  haze  in  the  atmosphere; 

—  acidification  of  lakes,  streams,  ground  waters,  and  soils; 

—  fumigation  of  crops  and  forests  near  point  sources; 
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Table  1.   Air  Pollutants  of  Major  Concern  to  Society 

1)  Sulfur  dioxide  (802) — A  colorless  gas  produced  during  combustion  of 
sulfur-containing  materials  such  as  coal,  oil,  and  biomass,  and  during 
smelting  of  sulfide  metal  ores.   S02  is  emitted  mainly  by  large  stationary 
sources  such  as  fossil  fueled  power  plants,  metal  smelters,  and  certain 
other  industrial  and  commercial  installations.   Biomass  burning  is  an 
important  source  of  sulfur  oxides  in  tropical  regions  of  the  world. 

2)  Nitrogen  oxides  (NOx) — Two  colorless  gases  (NO  and  N02 )  produced  in  any 
high  temperature  process  such  as  combustion  of  coal,  oil,  gasoline,  and 
natural  gas.   NOx's  are  emitted  by  both  stationary  sources  and 
transportation  vehicles.   In  tropical  countries  burning  of  biomass  is  also 
an  important  source  of  NOx. 

3)  Toxic  elements — Heavy  metals  such  as  lead,  cadmium,  nickel,  and  mercury 
or  fluorine  and  other  toxic  elements  are  released  mainly  by  large  metal 
smelters  and  by  transportation  vehicles  using  leaded  gasoline. 

4)  Volatile  organic  compounds  (VOC) — A  wide  variety  of  carbon  compounds 
ranging  from  such  simple  molecules  as  ethylene,  gasoline,  and  cleaning  and 
painting  solvents  to  very  complex  molecules  such  as  pesticides.   VOC  are 
emitted  by  many  different,  usually  small  stationary  and  mobile  sources. 

5)  Carbon  monoxide  (CO) — A  colorless  and  odorless  but  highly  toxic  gas 
produced  during  incomplete  combustion  of  coal,  oil,  and  natural  gas  and 
incineration  of  garbage  and  other  solid  and  liquid  wastes.   Carbon  monoxide 
inhibits  respiration  in  humans  and  other  animals.   It  is  of  concern  to 
society  mostly  in  urban  areas  where  it  accumulates  in  stagnant  air  mainly 
from  transportation  vehicles. 

6)  Particulate  matter  (PM) — A  catch-all  category  of  pollutants  ranging  from 
very  coarse  "fugitive  dust"  particles  that  cause  soiling  of  textiles, 
windows,  paints,  etc.,  to  very  fine  aerosol  particles  that  cause 
atmospheric  haze  or  are  drawn  into  lungs  where  they  induce  respiratory 
disease.   These  substances  are  extremely  diverse  both  chemically  and 
physically.   The  larger  particles  range  from  almost  pure  carbon  in  the  case 
of  soot  from  oil  burners  to  mineral  dusts  in  the  case  of  manufacturing 
facilities  that  process  cement,  asbestos,  clay,  ceramic,  glass,  textile, 
and  other  materials.   The  fine  particles  range  from  smoke  to  all  sorts  of 
sulfate,  ammonium,  organic,  metallic,  and  other  particles  formed  by 
condensation  of  gases,  vapors,  and  other  volatile  substances  in  the 
atmosphere.   Some  of  these  particles  have  very  remarkable  and  complex  fine 
structures  that  are  characteristic  of  the  original  sources  of  the 
emissions. 

7)  Ozone  (03)  and  other  photochemical  oxidants — These  substances  include 
peroxyacetyl  nitrate  (PAN)  and  peroxyproprionyl  nitrate  (PPN).   They  occur 
only  as  secondary  pollutants  which  are  produced  when  NOx  and  VOC  interact 
with  atmospheric  oxygen  in  the  presence  of  sunlight.   Ozone  is  the  most 
important  of  these  three  pollutants  because  it  is  much  more  abundant  even 
though  it  is  somewhat  less  toxic  than  PAN  or  PPN.   These  compounds  are 
among  the  most  toxic  gases  to  which  plants,  animals,  and  humans  are  exposed 
in  the  environment. 
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8)  Acid  deposition — A  variety  of  acidic  and  acidifying  substances  producea 
when  gaseous  S02 ,  NOx,  HCl,  and  certain  other  airborne  chemicals  interact 
with  oxygen,  ammonia,  and  moisture  in  the  air  to  give  aqueous  solutions  or 
aerosols  of  sulfuric,  nitric,  and  hydrochloric  acids.   Wet  deposition  of 
these  substances  occurs  during  all  rain,  snow,  hail,  dew,  fog,  cloud,  or 
rime-ice  events;  dry  deposition  occurs  at  all  times — by  absorption  or 
adsorption  of  gaseous  S02 ,  NOx,  HN03,  and  HCl  and  by  impaction  of  sulfate, 
nitrate,  and  chloride  aerosols  on  the  surfaces  of  plants,  soils,  animals, 
microorganisms,  surface  waters,  and  materials.   The  acidic  and  acidifying 
substances  in  wet  and  dry  deposition  may  be  partially  or  completely 
neutralized  by  alkaline  earth  elements  such  as  calcium,  potassium,  sodium, 
or  ammonium  ions.   Acidification  of  ecosystems  also  occurs  when  ammonium 
sulfate  aerosol  and  certain  other  ammonium  compounds  or  ammonia  itself  are 
taken  up  by  plants,  animals,  or  microorganisms  after  deposition  into 
ecosystems. 
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Table  3.   Major  Effects  of  Air  Pollutants  on  Society 


Type  of  Effect 
1)  Effects  on  human 
health  due  to  inha- 
lation of  airborne 
chemicals 


2)  Effects  on  human 
health  due  to 
atmospheric  deposi- 
tion or  leaching 
and  later  ingestion 
of  airborne  or 
soilborne  chemi- 
cals via  drinking 
water,  fish,  or 
other  food  products 

3 )  Damage  to 
engineering 
materials,  statuary, 
monuments,  and 
other  cultural 
resources 


4)  Increased  haze 
in  the  atmosphere 


5)  Acidification  of 
lakes,  streams, 
ground  waters,  and 
soils 

6)  Fumigation  of 
crops  and  forests 
near  point  sources 
of  pollutants 

7)  Regional  changes 
in  the  health  and 
productivity  of 
forests 


8)  Fertilization  of 
crops,  forests,  and 
surface  waters 


Nature  of  Effect 
Pulmonary  dysfunction, 
respiratory  disease,  and 
mental  retardation 
(especially  in  children) 


Diarrhea  and  mental 
retardation  in  children 
and  pcjisoning  of  adults 
by  lead,  mercury,  copper, 
cadmium,  or  other  toxic 
elements 


Increased  corrosion  o 
metals;  accelerated 
weathering  of  stone  a; 
masonry;  soiling  of  t 
tiles,  glass,  paints, 
other  materials;  dete 
ation  of  paints,  plas 
and  rubber 

Decreased  visibility 
urban  and  rural  areas 
attendant  decreases  i 
ty  of  air  transport  a 
joyment  of  scenic  vis 
from  aircraft  and  in 
Death  and  reproductiv 
failure  in  fresh-wate 
fish,  decreased  ferti 
of  soils 

Decreased  growth  and 
of  crops  and  forests 


nd 

ex- 

and 

rior- 

tics. 

in 

with 

n  safe 

nd  en- 

tas 

parks 

■e 

'r 

lity 

yield 


Decreased  growth,  increased 
mortality,  and  predispo- 
sition of  forest  trees  to 
biotic  and  abiotic  stress 
factors 


Increased  productivity  of 
crops,  forests,  and 
surface  waters 


Pollutants  Involved 

Ozone 

Sulfur  dioxide 

Nitrogen  oxides 

Particulate  matter 

Carbon  monoxide 

Toxic  elements 

Toxic  elements 

Acid  deposition 
resulting  from  sulfur 
and  nitrogen  oxide 
emissions 


IQuestion  marks  indicate  major  continuing  uncerta 
specific  pollutants  other  than  ozone  even  though  th 
pollutants  generally  is  widely  assumed. 


Sulfur  dioxide 

Nitrogen  oxides 

Particulate  matter 

Ozone 

Acid  deposition 


Particulate  matter 
Sulfur  dioxide 
Nitrogen  oxides 
Volatile  organic 

compounds 
Photochemical  oxidants 
Sulfur  dioxide 
Nitrogen  oxides 
Acid  deposition 

Ozone 

Sulfur  dioxide 

Nitrogen  oxides 

Toxic  elements 

Ozone 

Nitrogen  oxides  (7)1 

Ammonia  and  ammonium 

nitrogen  (7)1 
Sulfur  dioxide  (7)1 
Acid  deposition  (7)1 
Toxic  elements  (7)1 
Nitrogen  oxides 
Ammonia  and  ammonium 

nitrogen 
Sulfur  dioxide 
Acid  deposition 
Particulate  matter 
inty  about  the  role  of 
e  involvement  of  air 
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—  regional  changes  in  health  and  productivity  of  forests;  and 

—  fertilization  of  crops,  forests,  and  surface  waters. 

In  examining  the  information  in  Table  3,  please  note  that: 

1)  Sulfur  dioxide  ( S02 )  emissions  are  involved  in  all  eight 
effects; 

2)  Nitrogen  oxides  (NO  and  N02 )  or  their  photochemical 
derivatives  are  involved  in  seven  of  the  eight  effects; 

3)  Volatile  organic  compounds  (VOC)  or  their  photochemical 
derivatives  such  as  ozone  (03)  are  involved  in  five  of  the  eight 
effects; 

4)  All  three  of  these  primary  pollutants  (S02,  NOx,  and  VOC) 
are  produced  during  combustion  of  fossil  fuels  in  power  plants, 
metal  smelters,  transportation  vehicles,  and  other  industrial, 
commercial  and  domestic  uses  of  energy;  and 

5)  S02,  NOx,  and  VOC  are  also  the  most  important  chemical 
precursors  of  photochemical  oxidants,  acid  deposition, 
atmospheric  haze,  and  certain  types  of  particulate  matter  which 
have  a  wide  range  of  detrimental  effects  on  our  society.   For 
this  reason,  these  three  primary  pollutants  are  major  keys  to  the 
proper  management  of  air  quality  in  most  industrial  regions  of 
the  world  (NAS,  1983,  1984,  1986). 

The  challenge  for  industrial  and  political  leaders  in  North 
America  and  in  Europe  continues  as  always  —  to  make  decisions 
about  complex  issues  under  conditions  of  substantial  uncertainty. 
The  uncertainties  involved  in  management  of  air  pollution  and 
acid  deposition  are  analogous  with  those  that  surrounded  the 
debates  about  the  role  of  phosphorous  in  the  eutrophication  of 
Lake  Ontario  and  Lake  Erie  in  the  early  1970's.   The  experts  then 
could  not  agree.   Some  said  a  40%  decrease  in  phosphorus  loading 
would  be  needed.   Others  said  75%.   Still  others  said  nitrogen 
was  to  blame,  not  phosphorus.   Environmentalists  warned  of 
"possible  irreversible  harm".   Industry  said  more  research  was 
needed.   Finally,  a  political  decision  was  reached  —  a  plan 
should  be  developed.   More  debates  were  held.   A  theoretical 
model  was  used  to  predict  that  a  50%  decrease  in  phosphorus 
loading  might  be  sufficient.   A  management  plan  was  finally 
implemented  under  conditions  of  continuing  uncertainty.   After 
some  time  the  lakes  began  to  improve.   The  theoretical  estimate 
proved  to  be  too  low,  but  with  some  further  adjustments  the  plan 
worked  and  the  lakes  are  now  on  the  road  to  recovery  (NAS-RSC, 
1985). 

The  information  summarized  in  Tables  1  and  3  show  that  there 
is  a  substantial  base  of  scientific  knowledge  about  the  specific 
airborne  chemicals  involved  in  each  of  the  eight  major  effects  of 
air  pollutants  on  our  society... 

THE  SCIENTIFIC  FOUNDATION  FOR  PUBLIC  AND  PRIVATE  DECISION  MAKING 

During  the  past  25  years,  scientific  understanding  about 
airborne  chemicals  and  their  effects  on  our  natural  environment 
has  increased  enormously.   At  present  we  know  a  great  deal  about: 
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—  the  chemical  nature  of  primary  air  pollutants  and  their 
transformation  products; 

—  the  meteorological  and  climatological  processes  by  which 
they  are  dispersed; 

—  the  mechanisms  by  which  pollutants  are  deposited  from  the 
atmosphere  and  taken  up  by  plants,  animals,  and  microorganisms; 

—  the  chemical,  physical,  and  biological  mechanisms  of  action 
on  human  health,  materials,  atmospheric  haze,  agricultural  crops, 
aquatic  ecosystems,  and  certain  types  of  forest  trees;  and 

—  the  industrial  process  modifications  and  control 
technologies  by  which  emissions  of  air  pollutants  can  be  managed 
within  limits  accepted  by  society  through  review  of  industrial 
standards  of  performance  and  government  regulations. 

In  the  numbered  paragraphs  that  follow,  I  have  listed  12 
principles  regarding  air  pollution  and  its  control.   These 
principles  were  developed  in  an  attempt  to  summarize  some 
important  features  of  our  present  knowledge  about  air  pollution 
and  its  control.   They  have  been  carefully  reviewed  by  both 
atmospheric  scientists  and  biologists,  by  colleagues  in  industry, 
and  by  officials  in  federal  and  state  regulatory  organizations. 
These  principles  provide  a  part  of  the  foundation  for  further 
public  and  scientific  discussions  about  the  phenomena,  effects, 
and  management  of  air  quality  in  industrial  societies: 

1)  Combustion  of  fossil  fuels  is  the  single  most  important 
general  source  of  air  pollutants  (NAS,  1981,  1986). 

2)  The  concentration  and  deposition  of  primary  air  pollutants 
decreases  progressively  with  increasing  distance  and  time  after 
emission  from  any  particular  emission  source  (Altshuller  and 
Linthurst,  1983). 

3)  The  concentration  and  deposition  of  secondary  pollutants  is 
a  complex  function  of  meteorological,  seasonal,  altitudinal, 
temporal,  geographical,  and  other  factors  (NAS,  1983). 

4)  The  elapsed  time  between  emission  and  deposition  varies  with 
the  pollutant  in  question  but  ordinarily  ranges  from  a  few 
minutes  or  hours  to  a  maximum  of  4  or  5  days  (NAS,  1983). 

5)  This  time  is  sufficient  for  dispersal  over  both  short 
distances  (O-500  Km)  and  long  distances  (>  500  Km)  (NAS,  1983, 
1986). 

6)  No  state  or  nation  can  control  the  quality  of  air  within  its 
own  borders  without  cooperation  by  other  nearby  states  or  nations 
(NAS,  1983,  1986). 

7)  The  average  zone  of  influence  of  any  particular  emission 
source  extends  in  all  directions  from  the  source,  and  is  roughly 
symmetrical  with  the  center  of  the  deposition  field  generally 
displaced  from  the  source  by  a  distance  of  only  a  few  tens  or 
perhaps  hundreds  of  Km.   Thus,  air  pollutants  generally  have 
their  greatest  effects  within  a  few  hundred  Km  from  their  source 
of  the  emission  (Bolin  et  al,  1972;  NAS,  1983,  1986). 

8)  The  atmosphere  over  most  industrial  regions  (especially  in 
Europe  and  North  America)  is  very  well  mixed;  also  the  distance 
between  most  sources  of  air  pollution  is  much  smaller  than  the 
average  distance  of  dispersal  from  any  given  source.   Thus, 
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pollutants  rarely,  if  ever,  occur  alone;  in  addition,  they 
frequently  react  with  each  other  leading  to  new  chemical 
transformation  products.   They  also  can  interact  so  as  to  produce 
combined  effects  which  are  additive,  synergistic,  or  antagonistic 
(NAS,  1981,  1986;  Ministry  of  Agriculture,  1982). 

9)  For  many  different  combinations  of  air  pollutants  and 
specific  biological  effects,  there  is  no  distinct  "threshold 
dose"  or  "safe  concentration"  below  which  we  are  certain  there 
will  be  no  adverse  effects;  thus,  any  important  decrease  in 
emissions  is  very  likely  to  result  in  decreased  adverse  effects 
(NAS,  1981;  Ministry  of  Agriculture,  1982). 

10)  If  emissions  of  primary  pollutants  are  decreased  (or 
increased)  by  a  significant  amount  in  an  area  of  several  hundred 
square  Km,  the  resulting  average  decrease  in  air  concentrations 
and/or  deposition  of  pollutants  will  be  roughly  proportional  to 
the  magnitude  of  change  in  emissions  (NAS,  1983). 

11)  Significant  decreases  in  air  emissions  of  S02,  NOx,  CO,  and 
probably  VOC  as  well,  are  very  likely  to  have  significant  and 
simultaneous  beneficial  effects  on  human  health,  visibility, 
materials  damage,  surface  water  quality,  and  both  crop  and  forest 
productivity  (OTA,  1984;  Ministry  of  Agriculture,  1982;  NAS, 
1986). 

12)  If  a  decision  were  reached  to  further  decrease  air 
emissions  of  S02,  NOx,  and  VOC,  it  is  very  likely  to  take 

—  at  least  5  years  to  develop  specific  industrial,  state, 
provincial,  regional,  national,  or  international  implementation 
plans;  and 

—  at  least  another  5  years  to  design,  build,  and  install  the 
pollution-control  machinery  and  management  systems  that  will  be 
necessary  to  achieve  the  decrease  in  emissions  that  is  planned 
(OTA,  1984). 

For  all  of  the  above  reasons,  it  seems  prudent  that  the 
United  States  and  Canada,  and  various  countries  in  Europe, 
earnestly  continue  their  historical  air-quality  planning  and 
evaluation  procedures.   In  doing  so,  leaders  of  industry  and 
government  should  recognize  that: 

1)  Research  is  continuing  and  will  continue  to  increase 
scientific  and  public  understanding  of  air  pollution  and  its 
direct  and  indirect  effects  on  our  society; 

2)  An  integrated  (multiple  pollutant  and  regional)  program  for 
management  of  air-quality  would  have  many  advantages  over  the 
present  single-pollutant  and  state-by-state  and  province-by- 
province  methods  of  implementation; 

3)  Cooperation,  consultation,  and  statesmanship  is  likely  to 
produce  more  economically  and  scientifically  sound  management 
plans  than  legislatively  mandated  solutions;  and 

4)  It  is  likely  to  take  at  least  10  years  to  implement  a 
decision  to  make  a  significant  change  in  the  air  quality  in  any 
large  part  of  the  United  States  and  Canada.  (Underlining  added 
for  emphasis  in  these  hearings). 
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General  Conunents  and  Conclusions: 

In  his  request  to  participate  in  these  Hearings,  Chairman  Phillip 
Sharp  asked  that  I  address  four  principal  issues: 

1)  What  are  the  implications  for  human  health  and  the  environment  of 
taking  no  action  on  acid  rain? 

In  answering  this  question  it  is  important  to  recognize  that  many 
citizens  of  our  country  now  use  the  terms  "acid  rain"  and  "air 
pollution"  almost  interchangeably.   They  have  come  to  believe  that 
societal  efforts  to  decrease  "acid  rain"  will  also  result  in  a  general 
improvement  of  air  quality  and  decrease  the  other  detrimental  effects 
of  air  pollutants.   There  is  an  important  measure  of  truth  in  this 
conviction  even  though  acids  in  rain  are  only  a  small  part  of  the 
total  loading  of  chemicals  transferred  into  ecosystems  by  atmospheric 
processes.   Indeed,  any  societal  effort  to  decrease  "acid  rain"  will, 
at  the  same  time,  and  to  approximately  the  same  extent,  decrease  the 
amount  of  air  pollution  in  our  society. 

If  no  further  action  is  taken  on  "acid  rain"  (or  air  pollution) 
the  pollution  climate  over  North  America  will  continue  to  change  more 
or  less  as  it  has  during  the  years  since  the  last  revision  of  the 
Clean  Air  Act  in  1977.   That  is,  the  emissions  (and  concentration  and 
deposition)  of  air  pollutants  will  continue  to  change  in  response  to 
regional  shifts  in  the  nature  and  productivity  of  our  major  fossil- 
fuel  powered  industries  and  in  terms  of  decisions  by  the  managers  of 
those  industries  and  the  regulatory  agencies  of  the  states.   This 
means  that: 

—  emissions  will  probably  remain  high  in  regions  of  high  emissions 
density  (such  as  in  the  Los  Angeles  basin,  and  in  states  with  high 
current  emissions  of  SO,,  NOx,  and  VOC  such  as: 

Ohio,  Pennsylvania,  Indiana,  Illinois,  Missouri,  Texas,  Kentucky, 
Tennessee,  Florida,  West  Virginia,  Michigan,  New  York,  and  Arizona 
with  respect  to  SO,  emissions,  and 

Texas,  California,  Ohio,  Pennsylvania,  Illinois,  Louisiana, 
Indiana,  New  York,  and  Michigan  with  respect  to  NOx; 

—  emissions  will  probably  remain  low  in  regions  of  low  emissions 
density  such  as  the  inter-mountain  west  and  the  Great  Plains  states; 

—  emissions  will  probably  increase  in  regions  of  increasing 
industrial  development  such  as  the  southeastern  states. 

In  other  words,  if  no  action  is  taken  on  "acid  rain",  the 
implications  for  human  health  and  environment  are  that  the  several 
different  effects  of  airborne  pollutant  chemicals  (see  list  of  the 
Major  Effects  of  Air  Pollutants  in  Table  3)  may  be  expected  to 
continue  to  change  according  to  the  extent  of  changes  of  emissions  of 
primary  pollutants  and  the  concentrations  and  deposition  of  airborne 
pollutant  chemicals  (see  list  of  major  air  pollutants  in  Table  1)  in 
the  various  regions  of  our  country.   That  is,  the  detrimental  effects 
of  air  pollution  on  human  health  and  environment  will  continue  in 
areas  of  high  emissions  and  deposition,  will  remain  about  the  same  in 
areas  of  unchanging  emissions  and  deposition,  will  increase  in  areas 
of  increasing  emissions  and  deposition,  and  will  decrease  in  areas  of 
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decreasing  emissions  and  deposition.   These  general  expectations  will 
hold  true  with  respect  to  all  eight  of  the  effects  listed  in  Table  3. 

2 )  If  we  choose  to  take  action,  which  pollutants  should  be 
addressed?   Sulfur  dioxide  only?  What  about  nitrogen  oxides  and 
volatile  organic  compounds? 

The  answer  to  this  question  depends  entirely  on  the  nature  and 
geographic  distribution  of  the  effects  our  society  chooses  to  avoid  or 
chooses  to  accept.   Please  refer  to  the  column  in  Table  3  dealing  with 
"pollutants  involved"  with  regard  to  each  major  effects  of  air 
pollutants  on  society. 

Decreases  in  emissions  of  SOj  would  be  helpful  if  our  society 
wishes  to  avoid  all  eight  major  effects  listed  in  Table  3  including: 

—  direct  health  effects, 

—  indirect  health  effects, 

—  damage  to  engineering  materials, 

—  visibility  losses, 

—  acidification  of  lakes  and  streams, 

—  fumigation  of  crops  and  forests  in  the  vicinity  of  major  point 
sources, 

—  possible  regional  changes  in  the  health  and  productivity  of 
forests,  and 

—  fertilization  of  crops,  forests  and  surface  waters. 

Decreases  in  emissions  of  NOx  would  be  helpful  if  our  society 
wishes  to  avoid  or  decrease  six  of  the  eight  major  effects  listed  in 
Table  3  including: 

—  direct  health  effects, 

—  indirect  health  effects, 

—  damage  to  engineering  materials, 

—  acidification  of  lakes  and  streams, 

—  possible  regional  changes  in  the  health  and  productivity  of 
forests,  and 

—  fertilization  effects  on  crops,  forests,  and  surface  waters. 

Decreases  in  emissions  of  volatile  organic  compounds  (VOC)  and 
nitrogen  oxides  (NOx)  would  be  helpful  if  our  society  chooses  to  avoid 
or  decrease  exposure  to  ozone  and  other  photochemical  oxidants  in  the 
atmosphere.   This  would  lead  to  avoidance  or  decreased>=s  in  five  of 
the  eight  effects  listed  in  Table  3  including: 

—  direct  effects  on  human  health, 

—  damage  to  engineering  materials,  especially  deterioration  of 
paints,  plastics,  and  rubber  products, 

—  losses  in  visibility, 

—  fumigation  of  crops  and  forests  near  point  sources,  and 

—  regional  changes  in  the  health  of  forests, 

3)  What  are  the  implications  for  human  health  and  the  environment 
of  alternative  levels  of  pollution  control?   What  are  the  implications 
of  a  simple  cap  on  emissions?  Of  completely  eliminating  man-made 
pollution?  Of  any  level  or  reduction  in  between? 
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The  implications  for  a  simple  cap  on  emissions  in  any  given 
region  of  the  United  States  are  that  effects  now  observed  would 
continue.   That  is,  where  ever  health  or  environmental  effects  are  now 
observed,  such  effects  will  continue  to  be  observed.   In  the  case  of 
health,  a  cap  on  emissions  of  SO,  and  NOx  will  mean  that  both  direct 
and  indirect  health  effects  will  continue  about  as  they  have  in  the 
past.   In  the  case  of  visibility  degradation,  a  cap  on  SO,  emissions 
would  probably  mean  some  general  improvement  in  regional  haziness  of 
the  atmosphere.   In  the  cases  of  acidification  of  lakes  and  streams,  a 
simple  cap  on  SO,  emissions  would  probably  mean  continuing  gradual 
acidification  of  surface  and  ground  waters  in  regions  in  which  acid 
neutralizing  capacity  becomes  exhausted  by  continuing  sulfate 
deposition.   About  the  same  would  be  true  for  a  cap  in  NOx  emissions, 
although  the  effect  would  be  more  pronounced  on  release  episode  rather 
than  on  a  gradual  change  in  surface  water  acidity. 

Completely  eliminating  all  man-made  emissions  of  any  one  or  all 
three  major  primary  pollutants  —  SO,,  NOx,  and  VOC  —  would  be 
possible  technically  but  would  involve  so  major  dislocations  in  the 
industrial  development  and  life  style  of  the  American  people  that  it 
is  inconceivable  both  economically  and  politically. 

Something  in-between  a  simple  cap  and  completely  eliminating  man- 
made  pollution  is  attainable  technically  and  would  obviously  be  more 
feasible  both  economically  and  politically.   A  number  of  nations  in 
Europe  as  well  as  Japan  in  Asia  and  Canada  in  North  America  have 
pledged  themselves  to  a  30  percent  decrease  in  SO,  emissions  in  about 
a  decade.   I  understand  that  decreases  between  25%  and  75%  in  SO,  and 
NOx  emissions  can  be  attained  in  the  utility  sector  but  would  be  much 
more  difficult  to  attain  in  the  case  of  mobile  sources. 

I  also  understand  that  much  more  substantial  uncertainties  exist 
about  the  benefits  of  decreasing  any  one  of  the  three  primary 
pollutants  (SO,,  NOx,  and  VOC)  than  about  the  benefits  of  decreasing 
all  three  simultaneously  and  in  approximately  equal  relative  amounts. 
As  indicated  in  Principal  11?  "significant  decreases  in  air  emissions 
of  S02,  NOx,  CO,  and  probably  VOC  as  well,  are  very  likel^^  to  have 
significant  and  simultaneous  beneficial  effects  on  human  health, 
visibility,  materials  damage,  surface  water  quality,  and  both  crop  and 
forest  productivity  (OTA,  1984;  Ministry  of  Agriculture,  1982;  NAS, 
1986)". 

4 )  What  are  the  implications  for  human  health  and  the  environment  of 
alternative  deadlines  for  achieving  pollution  reduction?  What  happens 
if  Congress  legislates  requirements  that  take  effect  tomorrow?   If 
Congress  waits  five  years?  Ten  Years?  15  years?  25  years? 

In  response  to  question:  "What  happens  if  Congress  legislates 
requirements  that  take  effect  tomorrow?",  I  can  only  repeat  the 
several  statements  at  the  end  of  the  Albright  Conservation  Lecture: 

"...  it  seems  prudent  that  the  United  States  and  Canada,  and 
various  countries  in  Europe,  earnestly  continue  their  historical 
air-quality  planning  and  evaluation  procedures.   In  doing  so, 
leaders  of  industry  and  government  should  recognize  that: 
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1)  Research  is  continuing  and  will  continue  to  increase 
scientific  and  public  understanding  of  air  pollution  and  its 
direct  and  indirect  effects  on  our  society; 

2)  An  integrated  (multiple  pollutant  and  regional)  program  for 
management  of  air-quality  would  have  many  advantages  over  the 
present  single-pollutant  and  state-by-state  and  province-by- 
province  methods  of  implementation; 

3)  Cooperation,  consultation,  and  statesmanship  is  likely  to 
produce  more  economically  and  scientifically  sound  management 
plans  than  legislatively  mandated  solutions;  and 

4)  It  is  likely  to  take  at  least  10  years  to  implement  a 
decision  to  make  a  significant  change  in  the  air  quality  in  any 
large  part  of  the  United  States  and  Canada. 

The  reasons  for  the  last  of  these  four  conclusions  is  that  it  is 
likely  to  take  at  least  10  years  to  implement  a  decision  to  make  a 
significant  change  in  the  air  quality  in  any  large  part  of  the  United 
States  and  Canada.   If  a  decision  were  reached  to  further  decrease  air 
emissions  of  S02 ,  NOx,  and  VOC,  it  is  very  likely  to  take 

—  at  least  5  years  to  develop  specific  industrial,  state, 
provincial,  regional,  national,  or  international  implementation  plans; 
and 

—  at  least  another  5  years  to  design,  build,  and  install  the 
pollution-control  machinery  and  management  systems  that  will  be 
necessary  to  achieve  the  decrease  in  emissions  that  is  planned  (OTA, 
1984)". 

Delaying  a  Congressional  decision  to  amend  the  Clean  Air  Act  by 
five  years,  10  years,  15  years,  or  25  years  can  be  justified  only  on 
political  grounds.   It  can  not  be  justified  on  the  basis  of  scientific 
implications  for  human  health  and  environment.   A  huge  addition 
reservoir  of  valuable  information  about  the  emissions, 
transformations,  dispersal,  deposition,  and  uptake  of  airborne 
pollutant  chemicals,  and  the  effects  of  these  compounds  on  public 
health  and  environment,  is  available  now  than  was  available  in  1977 
when  the  Clean  Air  Act  was  last  amended.   Although  much  remains  to  be 
learned  about  may  aspects  of  the  atmospheric  sciences  and  biological 
sciences  involved,  the  yield  of  new  scientific  information  is  more 
than  sufficient  to  achieve  a  significant  improvement  in  many 
scientific  and  technical  features  of  the  Clean  Air  Act  at  this  time. 
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Mr.  Sharp.  Thank  you  very  much,  Dr.  Cowhng. 

We  have  a  quorum  call  on  the  House  floor  that  is  to  be  followed 
immediately  by  a  vote,  and  so  I  think  this  is  probably  a  good  place 
for  us  to  take  what  may  be  about  a  15  minute  recess,  and  so  I'll  ask 
our  witnesses  and  the  audience  to  bear  with  us  and  we'll  go  vote 
and  come  back  and  then  we'll  hear  from  Dr.  Hidy. 

The  subcommittee  stands  in  recess. 

[Brief  recess.] 

Mr.  Synar  [presiding].  Let's  start  getting  everyone  back.  Mr. 
Hidy,  I  think  we're  with  you,  now,  and  we  welcome  your  com- 
ments. 

STATEMENT  OF  GEORGE  HIDY 

Mr.  Hidy.  Thank  you,  Mr.  Chairman.  It's  a  pleasure  to  be  with 
you  today. 

I  represent  the  Electric  Power  Research  Institute,  and  want  to 
thank  you  for  your  invitation  to  join  you  to  talk  about  acid  rain. 
For  those  of  you  who  do  not  know  about  the  Electric  Power  Re- 
search Institute,  just  let  me  spend  a  minute  or  two  and  describe 
what  it  is. 

Basically,  the  Institute  is  a  planning  and  management  body  that 
manages  approximately  $300  million  a  year  in  research  for  the 
electric  utilities  industry,  namely,  the  members  of  EPRI,  which  in- 
clude, roughly,  two-thirds  of  the  industry  at  large  in  this  country. 

Of  that  $300  million,  roughly  $30  million  a  year,  or  10  percent, 
goes  toward  environmental  assessment  research,  for  which  I  am  re- 
sponsible. Approximately  another  $100  million  a  year  is  spent  on 
emission  control  technology  or  on  clean  coal  technology  alterna- 
tives. 

Over  the  last  10  years  EPRI  has  contributed  to  the  national  acid 
deposition  research  assessment  program,  in  one  form  or  another, 
with  an  investment  of  about  $80  million  in  research,  and,  in  the 
emission  control  area,  approximately  $1  billion  of  investment  on 
behalf  of  the  utilities  industry  and  the  public. 

I'd  like,  for  brevity's  sake,  to  go  right  to  the  four  questions  that 
you  invited  us  to  discuss  with  you,  and  deal  with  each  of  those  in 
turn. 

I'd  like  to  note  that  in  this  context  the  research  that  has  gone  on 
since  the  middle  1960's  in  addressing  issues  of  the  Clean  Air  Act 
certainly  embrace  the  acid  deposition  research  as  it  has  been  done 
in  the  last  few  years. 

So,  again,  I  would  support  Dr.  Cowling's  viewpoint  that  we're 
dealing  in  an  over-all  context  with  air  quality  and  air  pollution  im- 
provement in  general,  acid  rain  being  only  one  aspect  of  that  issue. 

Acid  rain,  of  course,  as  you're  well  aware,  is  focused  primarily  on 
regional  questions  of  the  effects  of  acidity  coming  from  the  atmos- 
phere on  terrestrial  and  aquatic  ecosystems. 

With  respect  to  your  questions,  then,  let  me  try  to  briefly  give 
answers  to  each  one  of  these,  at  least  from  our  perspective  and  our 
research  experience. 

The  first  question  regards  the  implications  of  the  current  risk  to 
the  environment  for  taking  no  action.  Basically,  in  addressing  that, 
we  feel  from  our  experience  in  that,  shown  by  the  Interim  Assess- 
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ment,  that  the  effects  are  generally  quite  elusive  still  and  quite  un- 
certain in  their  severity  and  extent. 

The  evidence  to  date  would  indicate  there  are  no  catastrophes 
imminent  in  the  environment  nor  in  the  health  area,  and  the  ef- 
fects are  largely  confined  to  certain  specific  areas  of  concern,  pri- 
marily in  the  eastern  United  States  and,  in  part,  in  susceptible 
areas  of  the  Alpine  areas  of  the  west. 

Just  to  summarize  in  each  of  the  areas,  I  won't  repeat  what  Dr. 
Mahoney  and  Dr.  Cowling  have  said,  but,  from  our  perspective  at 
the  regional  levels  of  air  pollution  either  in  the  air  or  at  deposition 
levels,  our  experience  is  that  we  do  not  see  any  health  effects  that 
can  be  attributed  to  either  sulfur  or  nitrogen  oxides  at  those  very 
low  levels  in  the  atmosphere,  which  are  far  lower  than  the  nation- 
al ambient  air  quality  standards. 

With  respect  to  aquatic  effects,  there  is  no  doubt  that  there  are 
sensitive  natural  waters,  both  lakes  and  streams,  across  the  United 
States.  However,  if  one  applies  rigorous  scientific  standards  to  the 
assessment  of  recent  acidity  developing  in  those  lakes,  we  find  that 
historic  information  can  only  identify,  out  of  the  large  number  of 
waters  surveyed,  a  very  few  that  have  a  recent  acidity  that  can  be 
explained  only  by  acid  deposition. 

With  respect  to  terrestrial  effects,  the  information  that  we  have 
gained  from  our  work  and  those  of  others  indicates  that  agricultur- 
al crops  experience  very  little,  if  any,  damage  at  all. 

With  respect  to  the  forests,  again  our  experience  suggests  that 
the  die-back  of  forests  in  the  United  States  is  concentrated  in  parts 
of  the  east  and  deals  primarily  with  red  spruce.  The  die-back  is  the 
apparent  result  of  many  stress  factors,  only  one  of  which  is  acid 
deposition,  and  another  of  which  is  ozone  exposure. 

With  respect  to  material  damage,  it's  clear  and  has  been  clear 
for  many  years,  even  at  the  time  of  the  inception  of  the  Clean  Air 
Act,  that  corrosion  and  damage  to  paints  and  other  materials  in 
the  urban  environment  locally  has  been  an  effect  of  air  pollution, 
but  it's  certainly  not  unique  to  a  label  of  acid  deposition. 

With  respect  to  visibility,  sulfate  in  the  atmosphere  is  certainly  a 
factor  in  contributing  to  visibility  impairment,  both  in  the  east  and 
the  west.  However,  our  recent  findings  and  those  of  other  scientists 
would  indicate  that  sulfate  is  only  part  of  the  issue. 

A  major  part  of  the  aerosol  which  is  responsible  for  visibility  in 
the  air  also  contains  organic  material  which  comes  from  quite  dif- 
ferent sources.  And  we  have  to  be  aware,  also,  that  weather  in 
itself  is  a  factor  for  low  visibility.  Weather,  including  changes  in 
temperature  and  humidity. 

It's  important  to  note  in  this  particular  question,  too,  as  noted  by 
others  on  this  panel,  that  the  Clean  Air  Act  itself  has  contributed 
to  reducing  emissions  and,  thus,  at  the  present  stage  of  our  world 
of  air  pollution  control,  we've  certainly  reduced  the  severity  of 
impact  and  the  extent  of  impact  by  reduction  of  both  sulfur  and 
nitrogen  oxide  emissions  throughout  the  United  States. 

With  respect  to  your  second  question,  what  pollutants  should  be 
addressed  if  one  wants  to  deal  with  the  acidity  problem  relating  to 
the  atmosphere,  certainly  both  sulfur  oxides  and  nitrogen  oxides 
need  to  be  examined  for  control. 
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It's  already  been  pointed  out,  I  think,  that  the  volatile  organic 
carbon  component  of  air  pollution  involves  the  production  of  oxi- 
dants in  the  atmosphere,  namely,  ozone  and  hydrogen  peroxide. 

If  we  want  to  deal  with  the  ozone  problem,  under  the  terms  of 
the  non-attainment  questions  or  the  change  in  national  ambient 
air  quality  standard  with  the  Clean  Air  Act,  one  has  to  use  great 
care  in  treating  nitrogen  oxides  for  reduction  separate  from  the 
volatile  organic  question,  because,  as  has  already  been  pointed  out, 
atmospheric  chemistry  tells  us  that  it's  possible  under  some  cir- 
cumstances to  actually  increase  oxidants  by  decreasing  nitrogen 
oxides  for  certain  levels  of  volatile  hydrocarbons. 

With  respect  to  Question  3,  you've  asked  about  alternate  levels  of 
pollutant  control  and  what  are  the  implications  in  terms  of  reduc- 
ing risk  of  environmental  impact  from  acid  deposition. 

I  would  say,  certainly,  the  ideal  of  zero  discharge  from  industry 
in  this  country  or  throughout  the  world  is  impractical.  It's  not  cost- 
effective  to  consider  such  an  option,  so  I  think  that  that  is  not 
within,  at  least,  the  practical  bounds  of  what  can  be  done  in  this 
country,  should  anything  be  done. 

In  that  sense,  the  cost-effectiveness  of  acid  deposition  legislation 
really  has  to  be  very  carefully  examined,  I  think,  because  of  the 
character  of  the  risk  involved  and  elusiveness  of  the  effects,  even 
with  the  science  we  have  today.  The  benefits  from  very  expensive 
emission  controls  are  very  difficult  to  pin  down  for  the  potential 
damage  that  one  can  identify. 

And,  so,  one  is  really  at  a  loss,  and  probably  will  be  at  a  loss  for 
many,  many  years  to  come,  with  actually  pinning  down  in  any 
quantitative  way  the  benefits  to  be  gained  by  attacking  acid  deposi- 
tion alone. 

The  second  point,  in  terms  of  developing  alternate  levels  of  pollu- 
tion control,  relate  to  prudency.  If  one  can't  establish  cost  benefits, 
let's  say,  or  establish  quantitatively  a  risk  reduction  framework, 
one  is  faced  with  legislation  which  amounts,  basically,  to  an  insur- 
ance policy  in  the  hope  that  we  will  indeed  reduce  environmental 
risk  in  the  future.  And,  certainly,  one  can  hardly  argue  with  that 
kind  of  philosophy. 

Dr.  Cowling  has  mentioned  the  threshold  question,  and  the 
threshold  question  is  imbedded  in  your  question  about  alternate 
levels.  He  has  noted  that  research  to  date  has  not  come  up  with 
well-defined  thresholds  either  for  sulfur  or  nitrogen  deposition 
versus  an  adverse  risk. 

So,  science,  again,  does  not  help  to  any  appreciable  extent  in  pro- 
viding some  receptor  basis  for  establishing  alternate  levels  of  emis- 
sion control. 

The  next  area  of  concern,  I  think,  in  developing  legislation  is  the 
matter  of  priorities.  We  deal  in  this  country  on  a  piecemeal  basis 
with  environmental  risk.  We  do  not  deal  in  a  proper  way  with  the 
entire  environmental  risk  framework  that  we  know  exists  in  this 
country  today. 

So,  in  this  sense,  I  think,  it's  very  useful  for  Congress  to  think  of 
priorities  in  this  case,  as  we  have  to  think  about  priorities  in  all 
areas,  and  think  carefully,  both  historically  and  at  the  present 
time  in  the  framework  we  live  in,  of  whether  acid  deposition  effects 
per  se  are  significant  enough  in  their  total  risk  to  society  to  war- 
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rant  a  priority  for  spending  money  for  emission  control  over  a 
number  of  other  stresses  that  exist  on  the  environment. 

The  last  area  of  concern,  I  think,  is  the  economic  issue,  which, 
Mr.  Chairman,  you  pointed  out  is  of  concern.  I  think  it's  useful  to 
also  consider  economics  not  in  a  national  sense  at  this  time,  but 
point  out  to  this  committee — again,  I'm  sure  you're  well  aware  of 
it — that  the  United  States  now  lives  in  a  worldwide  marketplace. 

We  can  no  longer  think  of  things  that  we  need  to  do  for  society 
and  for  our  country  in  a  vacuum  in  terms  of  what  our  economic 
future  will  be. 

I'd  like  to  read  you  a  quote  for  the  record,  in  this  sense,  to  call 
your  attention  to  the  economic  question.  This  comes  from  an  1986 
statement  of  the  National  Research  Council,  Committee  on  Elec- 
tricity in  Economic  Growth.  This  quote  states:  "To  foster  increased 
productivity,  policy  should  seek  to  lower  the  real  cost  of  electricity 
supply  by  removing  any  regulatory  impediments  and  developing 
promising  technologies  to  provide  electricity." 

And  I  think  this  ought  to  be  in  your  thinking  for  priorities  for 
this  issue,  as  well  as  many  others,  that  face  our  industry  today  in 
the  worldwide  marketplace. 

With  regard  to  emission  caps,  I  agree  very  much  with  what  Dr. 
Mahoney  has  said,  that  these  represent  a  simplistic  approach  to 
emission  controls.  I  think  there  are  better  ways  to  go  about  doing 
it,  including  taking  account  of  geographic  factors. 

But,  most  important  of  all,  I  think,  the  caps  should  be  couched  in 
the  timing  that  is  necessary  to  implement  new  emission  control 
technology  in  the  context  of  clean  coal  technology  or  other  new 
technologies  that  will  permit  us  to  increase  the  efficiency  of  our  in- 
dustry and  not  to  revert  to  end-of-pipe  technology  on  aging  or  an- 
tique emission  sources. 

This  doesn't  really  address  your  question  of  alternate  levels,  but 
I  would  say  that  your  decision  on  alternate  levels  has  to  be  really  a 
political  one,  because  science  does  not  tell  us  very  much  about  the 
levels  for  protection  that  would  be  helpful  to  you. 

The  progress  concept,  then,  is  probably  most  useful  over  a  time 
scale  that  will  permit  new  technology  to  be  put  in  place,  should 
you  decide  emission  controls  are  required. 

This  brings  me  to  your  Question  4  on  the  matter  of  timing. 
Again,  our  experience  is  that  the  science  that  we  have,  even 
though  we've  made  great  progress  in  this  area,  really  can't  tell  us 
very  much  about  the  rate  of  change  in  natural  systems  that  you're 
so  concerned  about. 

All  we  can  say  is  that  our  best  indications  are  that  change  in  the 
systems  in  questions  have  generally  been  slow  in  response  to  multi- 
ple stresses  that  exist  that  are  hard  to  separate. 

The  slowness  gives  us  a  chance,  however,  to  take  into  account 
not  only  the  timing  to  progressively  put  new  emission  control  sys- 
tems into  place,  if  you  feel  that's  necessary,  but  also,  in  agreement 
with  Dr.  Mahoney,  to  take  time  out  for  the  1990  assessment  to 
complete  its  work  so  that  we  maximize  the  information,  both  tech- 
nological and  scientific,  to  make  decisions  on  this  issue  and  ensure 
that  the  reliability  of  those  decisions  is  maximized. 

I'd  like  to  mention  one  other  thing,  in  addition  to  your  question 
on  timing,  which  is  this  matter  of  geographical  sensitivity.  It's  well 
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known  in  atmospheric  research  that  there  is  a  rule  of  thumb  that 
the  farther  away  you  are  from  a  source,  no  matter  which  way  the 
wind  blows,  Mr.  Chairman,  the  effect  is  less. 

Therefore,  this  distance  factor  really  should  be  a  part  of  your 
thinking  in  terms  of  any  emission  control  strategy  that  you  might 
consider.  There  are  models  available,  and  there  have  been  many, 
many  exercises  of  mathematical  models  to  provide  scenarios  to  op- 
timize an  emission  control  program  throughout  the  country. 

Unfortunately,  the  wisdom  that  has  come  from  these  kinds  of 
calculations  has  not  reached  the  legislative  agenda  as  yet.  Part  of 
the  reason  for  that  is  that  the  reliability  of  these  models  has  been 
questioned  and  criticized. 

The  reliability  depends  to  a  very  great  extent  on  testing  the 
models  against  observations  of  what  goes  on  in  the  atmosphere. 
Those  tests  have  been  done  to  a  limited  extent  on  historical  data. 

However,  there  is  a  major  new  program  under  NAPAP,  in  coop- 
eration with  the  Canadian  Government  and  EPRI,  which  will  pro- 
vide such  a  data  set  before  the  1990  frame. 

We  believe  that  the  reliability  of  both  the  new  and  the  old 
models  will  be  well  tested  with  this  data  set,  leading  to  the  oppor- 
tunity to  consider  geographically  specific  legislation  which,  in  our 
minds,  will  no  doubt  be  much  more  economically  sound  than 
simple  national  uniform  roll-back  programs. 

In  summary,  then,  just  let  me  mention  that  we  believe,  again, 
that  the  effects  of  acid  deposition  at  the  current  deposition  levels, 
even  in  the  eastern  United  States,  are  indeed  elusive  and  uncer- 
tain. 

The  changes  are  slow.  As  far  as  we  can  tell,  they  are  slow 
enough  to  take  a  considered  and  careful  approach  to  the  kind  of 
emission  controls  that  are  necessary,  if  they  are  necessary. 

As  part  of  this  careful  consideration,  we  believe  that  cost  and 
benefit  analysis  is  essential  with  any  change  in  the  Clean  Air  Act 
policy,  because  the  costs  are  so  very  high  to  change  the  emission 
patterns  in  the  United  States,  and  this  is  certainly  recognized,  I  be- 
lieve, by  the  committee. 

Again,  I  urge  you  to  consider  very  carefully  legislation  at  this 
time,  as  opposed  to  waiting  for  the  NAPAP  assessment  to  be  com- 
plete, and  to  take  advantage  of  the  NAPAP  assessment  and  the 
public  investment  made  in  that  exercise  to  make  your  decisions  in 
the  1990  framework. 

I  think  we  have  that  time  before  us  without  the  catastrophes 
that  may  have  been  talked  about  in  the  early  1970's  in  this  area. 

Thank  you. 

Mr.  Sharp.  Thank  you  very  much.  Dr.  Hidy. 

[The  prepared  statement  and  attachment  of  Mr.  Hidy  follows:] 
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STATEMENT  OF  DR.  GEORGE  HIDY 


Ladies  and  Gentlemen: 

My  name  is  Dr.  George  Hidy,  Vice  President  of  the  Environment  Division 
of  the  Electric  Power  Research  Institute  (EPRI).   EPRI  plans  and 
manages  a  program  of  more  than  $300  million,  of  which  approximately 
$30  million  is  devoted  to  environmental  science  research  annually. 
Since  the  mid-1970s,  EPftI  has  invested  more  than  $80  million  in  acid 
deposition-related  research  alone. 

EPRI's  programs  are  intended  to  provide  new  technical  information  to 
support  the  development  of  informed  decision-making.   Our  work  has 
contributed  substantially  to  an  improved  understanding  of  the 
environmental  and  economic  risks  associated  with  the  acid  deposition 
phenomena.   Through  EPRI's  studies,  many  of  the  highly  speculative 
early  conclusions  about  environmental  stress  induced  from  atmospheric 
acidity  have  been  placed  in  perspective  relative  to  other  stress 
factors.   Through  this  research,  we  believe  that  the  basis  for 
considered  decision-making  is  greatly  improved  today. 

I  am  pleased  to  have  this  opportunity  to  present  certain  views  to  this 
Subcommittee  on  the  issue  of  acid  deposition.   You  have  requested  that 
I  focus  on  the  state  of  environmental  science  and  technology  for 
assessing  the  risks  of  decision-making.   My  framework  for  the 
presentation  addresses  your  concerns  about  the  timeliness  and 
geographical  sensitivity  appropriate  for  possible  national  acid  rain 
legislation.   Some  believe  that  the  current  political  environment 
within  Congress  requires  immediate  consideration  of  sulfur  oxide  and 
nitrogen  oxide  emission  control  legislation  to  mitigate  acid  rain 
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effects.*  Consideration  of  legislation  at  this  time  involves  a  number 
of  issues.   These  have  been  summarized  in  your  letter  of  invitation. 
You  have  posed  four  questions  of  risk  assessment: 

1)  What  are  the  implications  for  human  health  and  the  environment  of 
taking  no  action  on  acid  rain? 

2)  If  we  choose  to  take  action,  which  pollutants  should  be  addressed? 

3)  What  are  the  implications  for  human  health  and  the  environment  of 
alternative  levels  of  pollution  control? 

4)  What  are  the  implications  for  human  health  and  the  environment  of 
alternative  deadlines  for  achieving  pollution  reduction? 

In  this  presentation,  I  will  consider  each  of  the  questions,  relying 
on  EPRI's  research  results  and  experience,  and  the  work  of  many 
investigators,  as  discussed,  for  example,  in  the  interim  assessment  of 
the  National  Acid  Precipitation  Assessment  Program  (NAPAP).   The 
results  to  date  are  summarized  in  Attachment  1.   This  summary 
indicates  that  the  environmental  effects  are  elusive  and  uncertain  in 
character,  even  for  heavily  researched  areas  such  as  health  effects, 
aquatic  effects,  visibility  impairment,  and  materials  damage.   The 
effects  could  be  judged  to  be  quite  modest  relative  to  other  risks 
borne  by  society. 

Noted  in  Attachment  1  also  are  comments  on  the  geographic  areas  of 
concern  and  the  estimated  rates  of  environmental  change  projected  by 
recent  research.   The  effects  on  aquatic  and  terrestrial  ecosystems 
continue  to  be  focused  on  certain  sensitive  areas  of  the  East  and 
alpine  areas  of  the  West.   Most  of  the  potential  health  effects  (if 
any)  and  material  damage  are  most  likely  to  be  local  in  urban  areas 
where  elevated  concentrations  of  pollutants  may  be  present. 
Visibility  impairment  may  be  pervasive  at  times  in  all  parts  of  the 
United  States.   The  role  of  air  pollution  varies,  and  does  not 
necessarily  correlate  with  reduced  visibility. 


SOjj  is  defined  as  sulfur  dioxide  (SOj)  and  sulfate  (SO^);  NO 
is  defined  as  nitric  oxide  (NO)  and  nitrogen  dioxide  (NO,). 
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The  picture  of  present-day  environmental  stress  from  acid  deposition 
in  the  United  States  suggests  that  no  human  health  or  ecological 
catastrophes  are  imminent.   Evidence  indicates  that  environmental 
change  in  the  United  States  from  human  influence  on  deposition  is 
slow,  and  has  been  retarded  further  by  air  quality  improvement  since 
the  1970s.   Improvement  is  expected  to  continue  with  the  restrictions 
of  the  Clean  Air  Act  (CAA).   Therefore,  further  emission  controls  for 
mitigation  of  acid-forming  substances  do  not  appear  to  be  vital  to  air 
quality  improvement. 

If  action  is  to  be  taken,  legislation  should  complement  the  current 
direction  of  the  CAA.   If  acidifying  agents  are  targeted,  control  of 
both  SOjj  and  NO^  should  be  considered  to  optimize  reduction  in 
acidity.   However,  it  is  important  to  note  atmospheric  oxidants, 
including  ozone  (On)  and  hydrogen  peroxide  (HjOj),  are  factors  in  many 
of  the  potential  effects  associated  with  acid-forming  materials. 
Attempts  made  by  the  CAA  to  reduce  oxidant  levels  (namely  Oj)  have 
focused  on  reduction  in  volatile  organic  carbon  (VOC)  vapors.   Because 
of  the  complex  nature  of  atmospheric  chemistry,  both  VOC  and  NO^^  are 
involved  in  oxidant  formation.   Care  needs  to  be  taken  about  NOj^ 
reductions  without  regard  for  VOC  levels  because  theory  suggests  that 
conditions  exist  where  reduction  in  NOj^  can  increase  O3  levels. 

As  environmental  "insurance,"  one  hardly  can  argue  that  further 
reduction  in  emissions  of  SO^^  and  NO^^  would  not  be  a  prudent  measure 
against  the  uncertainties  in  possible  effects.   However,  the 
geographical  priorities  and  timing  are  key  issues  if  a  decision  to 
control  is  made.   You  have  noted  the  possible  use  of  emissions  caps. 
Emissions  caps  are  one  means  of  pollution  control.   They  have  been 
used  both  at  the  federal  and  state  level.   They  are  most  easily 
adopted  with  new  technology;  New  Source  Performance  Standards  are  an 
example.   Caps  using  retrofit  or  "repair"  of  older  technology 
generally  are  very  expensive  and  often  create  complementary  problems. 

It  is  not  practical  to  completely  eliminate  man-made  pollution.   Even 
if  it  were,  the  costs  would  be  so  high  that  the  "zero-discharge" 
approach  would  force  economic  hardship  on  industry  that  would  be  very 
disadvantageous  economically. 
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Attempts  to  estimate  environmental  benefits  generally  suggest 
marginally  small  gains  relative  to  the  control  costs.   Even  more 
importantly,  such  analysis  indicates  that  there  is  little  risk  that 
significant  ecological  damage  will.be  incurred  if  controls  are  delayed 
for  5  to  10  years,  and  that  the  benefits  from  a  better  informed 
control  decision  are  substantial.   These  results  stem,  in  part,  from 
the  difficulty  in  placing  tangible  value  on  national  resources  in 
pristine  areas.   In  any  case,  there  is  substantial  risk  that  proposed 
emission  controls  will  place  a  needlessly  heavy  burden  on  the  U.S. 
economy,  already  stressed  in  the  world  marketplace.   This  stress  needs 
to  be  taken  into  account  in  developing  an  emission  control  policy.   In 
this  connection,  it  is  worth  noting  a  1986  statement  of  the  National 
Research  Council,  Committee  on  Electricity  in  Economic  Growth, 

"To  foster  increased  productivity,  policy  should  seek  to 
lower  the  real  cost  of  electricity  supply  by  removing 
any  regulatory  impediments  and  developing  promising 
technologies  to  provide  electricity." 

Finally,  the  implications  of  alternate  deadlines  for  achieving 
pollution  reduction  are  difficult  to  ascertain.   Surveillance  of 
historic  patterns  of  atmospheric  (wet)  deposition,  as  well  as  ambient 
air  concentrations,  has  shown  inconsistent  changes  with  estimated 
emission  changes.   The  record  of  experience  to  date  does  not  lead  to 
great  confidence  that  environmental  conditions  would  be  improved  over 
a  given  period  —  though  in  the  long  term,  and  over  large  areas,  one 
would  expect  improvements. 

Clearly,  legislation  that  could  have  immediate  effect  would  be 
impractical  both  technologically  and  economically.   Thus,  a  scheduled 
reduction  is  of  greatest  interest  as  a  practical  solution  to 
environmental  protection.   Existing  scientific  results  are  not 
particularly  helpful  on  the  timing  requirements  since  very  little 
quantitative  information  is  available  on  the  rates  of  change  in 
ecosystems  or  health  indicators  with  deposition  change.   Qualita- 
tively, results  to  date  indicate  slow  or  negligible  adverse  change  in 
key  environment  indicators,  so  that  time  is  available  for  careful 
decision-making  and  implementation. 
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Action  involving  additional  emission  control  could  be  taken  at  planned 
increments  over  several  decades.   This  approach  favors  a  strategy  to 
employ  "new"  clean  fuel  technologies  currently  reaching  the 
demonstration  stage.   Choosing  new  technologies  gives  us  the 
opportunity  to  improve  energy  generation  and  energy  use  efficiency. 
At  the  same  time,  these  advances  could  provide  greatly  improved 
emission  control.   This  option  is  much  more  positive  than  retrofit  of 
existing  plants  that  were  built  using  pre-1960  technology.   The  new 
technology  direction  also  offers  major  opportunities  for  the  U.S.  to 
demonstrate  international  leadership  in  re-establishing  a  premier 
position  in  efficient  energy  production. 

As  for  geographical  sensitivity,  methods  are  available  to  estimate  the 
impact  of  sources  on  specific  areas  of  perceived  high  susceptibility. 
These  methods  are  mathematical  constructs  (models)  that  describe  the 
atmospheric  physical  and  chemical  processes  translating  emissions  into 
acid  deposition.   Models  are  capable  of  estimating  the  consequences  of 
geographically  specific  emission  changes. 

Since  the  1980s,  there  has  been  persistent  criticism  of  the  ability  of 
available  models  to  link  sources  to  receptor  conditions.   In  response 
to  these  criticisms,  considerable  investment  has  been  made  to  improve 
models  so  that  they  more  faithfully  describe  our  knowledge  of 
atmospheric  processes.   Verification  of  the  reliability  of  these 
models  requires  comparison  with  observed  conditions.   Even  though  the 
models  themselves  are  greatly  improved,  verification  with  observations 
remains  to  be  accomplished.   This  situation  is  being  corrected  with 
the  acquisition  of  new  data  being  obtained  through  participation  in  a 
major  field  program  sponsored  by  U.S.  electric  utilities,  the  U.S. 
government  and  the  Canadian  government.   This  new  data  set  will 
provide  greatly  improved  evaluation  and  verification  for  all  acid 
deposition  models.   This  evaluation  is  needed  to  establish  the 
reliability  of  models  and  their  prediction  to  eliminate  debate  on  this 
aspect  of  the  decision  process. 
The  application  of  new  models  will  greatly  enhance  our  confidence  in 
undertaking  a  geographically-specific  emission  control  strategy.   Past 
model  calculations  are  not  considered  reliable  predictors  of  the 
future  because  of  their  conceptual  limitations  and  mixed  performance 
for  simulating  historical  observations.   Therefore,  it  would  be 
prudent  to  avail  ourselves  of  the  results  of  the  new  model  evaluations 
that  will  be  reported  in  1990.   Then  we  can  apply  the  "best  available" 
exposure  assessment  technology  to  create  a  national  control  strategy. 
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"Source^receptor  models  have  been  used  to  at  least  examine  qualita- 
tively geographically-  specific  emission  control  options  for 
mitigation  of  possible  acid  rain  effects.   From  past  model 
calculations  and  from  examination  of  a  variety  of  observations,  it  is 
clear  that  an  emission  reduction  plan  based  on  uniform  roll-back  of 
all  SOjj  and  NO^^  emissions  by  state  would  be  inefficient  if  protecting 
ecologically  susceptible  resources  is  the  goal.   For  example,  both 
observations  and  modeling  studies  show  that  the  influence  of  emissions 
is  strongly  reduced  with  distance  from  a  source.   By  focusing  on 
nearby  sources  to  susceptible  areas,  geographically-specific  control 
strategies  can  be  devised  to  maximize  improvements  at  minimal  national 
expense.   Such  scenarios  have  been  proposed,  but  have  not  been  favored 
for  legislation. 

In  summary,  a  decision  to  undertake  a  national  emission  control 
strategy  should  be  approached  in  terms  of  taking  prudent,  restrictive 
measures  for  environmental  protection  as  an  "insurance  policy"  for  the 
future.   In  this  context,  cost  effectiveness  is  a  very  important 
consideration.   As  you  know,  the  costs  are  very  high  for  emission 
control  to  mitigate  the  potential  effects  of  acid  rain.   The 
commensurate  environmental  benefits  are  difficult  to  judge  in  terms  of 
monetary  or  intangible  value.   A  convincing  benefit  analysis  should  be 
the  foundation  for  committing  large  amounts  of  money  to  an  emission 
control  program.   Such  a  benefit  analysis  has  not  been  done  and  may 
not  be  possible,  despite  the  enormous  investment  in  acid  rain  research 
by  the  national  science  progreun.   At  least,  we  should  allow  the  NAPAP 
assessment  to  be  completed  in  1990  to  see  how  far  the  heavy  investment 
in  scientific  knowledge  can  take  us  toward  an  enlightened,  cost- 
benefit  based  strategy  for  acid  deposition. 

Background  material  submitted  with  the  statement 


The 


material  is  as  follows: 


,    ,    "',^!,^'y  ^^   Emissions   and   V.h.r,   n,„„„ 
July-IgsCili^ric   Power-liiilF^TT^^iTIY^te. 

„   P^Position  of  Air-borne  Ar,H.- f .-...  !„  ^^e 

anfrV°u'r^^gg^'  '•^-    ^°"^'  ^-  C.  Ellis. 
and  G  M.  Hidy,  Journal  of  Environmental  Quality 
Vol.  17,  no.  1,  January-March  1988. 

Acid  Deposition  and  the  West.  A  Sr^.^^,■fin 

lf-T^'sf;^°T  ":  "''^'  ^«T.  Inc.  Document 
wo.  F-D572-503,  March  1986 
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Mr.  Sharp.  Dr.  Galloway,  we're  happy  to  hear  from  you  now. 

STATEMENT  OF  JAMES  GALLOWAY 

Mr.  Galloway.  Thank  you,  Mr.  Chairman. 

The  previous  three  speakers  who  I  have  grown  to  respect  have 
affiliations  they  are  representing.  I  am  only  a  university  professor 
and  so  I  don't  have  an  official  affiliation.  I  don't  speak  for  the  Uni- 
versity of  Virginia.  I  do  speak,  however,  as  a  scientist  who  has 
worked  in  the  area  for  14  years,  this  area  of  the  impact  of  acid  dep- 
osition. 

The  kinds  of  things  I  want  to  talk  about  today  really  have  to  do 
with  change  in  the  environment.  How  does  one  change  the  environ- 
ment, for  example,  increased  emissions  of  sulfur  and  nitrogen 
cause  other  changes  in  the  environment,  whether  it  is  the  in- 
creased acidity  of  precipitation  with  the  impacts  on  receiving  eco- 
systems, and  how  would  another  change  to  the  environment,  reduc- 
tions in  emissions,  cause  other  changes — perhaps  recovery  of  sys- 
tems? 

My  job  is  not  to  say,  however,  whether  you  should  or  should  not 
reduce  sulfur  and  nitrogen  emissions.  My  job  is  only  to  provide  an 
objective  analysis  about  what  will  happen  if  you  do  or  do  not  regu- 
late such  emissions. 

I  have  worked  in  the  past  few  years,  mostly  on  aquatic  ecosys- 
tems and  atmospheric  systems.  For  that  reason  I  am  going  to  limit 
my  remarks  to  the  relationship  between  the  atmosphere  and  aquat- 
ic ecosystems.  I  join  with  the  other  members  of  the  panel,  however, 
in  saying  that  if  you  are  going  to  regulate,  you  can't  look  at  one 
thing  out  of  the  periodic  table;  you  have  to  look  at  a  variety  of  ma- 
terials including  sulfur,  nitrogen  and  the  VOC's. 

I  am  going  to  speak  very  briefly  about  the  current  situation  rela- 
tive to  environmental  change.  I'm  going  to  talk  about  the  future 
and  address  what  will  happen  in  the  future  if  deposition  of  sulfur 
and  nitrogen  is  not  reduced  and  what  will  happen  if  it  is  reduced 
by  a  prescribed  amount. 

In  the  eastern  United  States,  emissions  of  sulfur  and  nitrogen 
oxides  overwhelm  natural  emissions  by  over  a  factor  of  10.  Deposi- 
tion of  sulfur  and  nitrogen  has  increased  in  the  United  States  as 
has  transport  and  deposition  to  Canada  and  the  western  Atlantic 
Ocean.  Within  the  region  of  increased  deposition  are  thousands, 
perhaps  hundreds  of  thousands,  of  water  bodies  that  are  sensitive 
to  increased  deposition,  sensitive  to  acidification  due  to  increased 
sulfur  and  nitrogen  deposition. 

NAPAP  and  Canadian  scientists  and  others  have  shown  that 
there  is  regional  scale  acidification  of  sensitive  aquatic  ecosystems 
in  southeastern  Canada  and  the  northeastern  United  States.  Mr. 
Hidy  and  I  disagree  on  this  matter. 

In  the  southeastern  United  States  it  has  been  shown  that  there 
are  probably  thousands  of  streams  that  are  sensitive  to  acidifica- 
tion, but  due  to  a  different  type  of  soil,  they  are  slower  to  acidify. 
Nonetheless,  they  will  acidify  if  emissions  are  not  reduced. 

As  you  acidify  an  aquatic  ecosystem,  as  you  reduce  the  pH,  in- 
crease the  acidity,  reduce  the  pH  below  6.0,  biological  changes 
occur,  adverse  biological  changes.  The  pH  does  not  have  to  be  5.0  to 
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have  a  biological  effect  beginning.  Biological  effects  don't  occur  just 
to  fish.  Fish  are  big.  We  eat  them.  They  are  popular  items.  Biologi- 
cal effects  occur  throughout  the  food  chain,  bacteria  to  fish.  That  is 
the  current  situation. 

What  of  the  future?  I'd  like  to  address  two  scenarios,  a  scenario 
of  constant  deposition  and  a  scenario  of  decreases  in  deposition, 
and  I  would  like  to  limit  my  remarks  to  sulfur.  The  wisdom  of  the 
moment,  and  I  think  it  is  sustained  by  a  large  amount  of  scientific 
knowledge,  is  that  in  the  acidification  of  aquatic  ecosystems  it  is 
sulfur  that  is  the  primary  element  that  is  causing  this.  Nitrogen  in 
some  limited  cases  has  some  impacts,  but  on  a  regional  scale, 
chronic  acidification,  it  is  the  increased  deposition  of  sulfur  that  is 
the  culprit. 

Constant  deposition — will  changes  still  occur?  In  other  words, 
from  your  perspective,  if  the  Congress  does  nothing  about  decreas- 
ing emissions  of  sulfur  and  deposition  of  sulfur,  will  you  still  con- 
tinue to  have  acidifications  of  aquatic  ecosystems  and  biological  ef- 
fects? I  think  it  is  very  important  to  keep  in  mind  that  it  is  not  will 
lakes  and  streams  still  acidify  or  will  they  get  worse  with  constant 
sulfur  emissions,  but  the  key  question  is  will  biological  communi- 
ties continue  to  change? 

If  lakes  and  streams  acidify  with  no  biological  effects,  we  prob- 
ably wouldn't  be  here  today.  It  is  the  ecosystem  level  changes  that 
are  driving  this  concern.  We  need  to  break  North  America  up  into 
two  pieces  to  consider  this  question,  will  changes  still  happen  with 
constant  levels  of  sulfur  deposition,  sulfur  emissions? 

The  first  area  is  the  northeastern  United  States  and  southeast- 
ern Canada.  It  has  been  said  that  these  areas  are  in  steady  state 
with  respect  to  acid  deposition.  That  is  not  true.  In  the  northeast- 
ern United  States  and  southeastern  Canada  there  are  some  sys- 
tems that  even  with  their  recent  decreases  in  sulfur  deposition  we 
have  are  continuing  to  acidify.  We  don't  know  what  percentage  of 
the  acidic  systems  are  continuing  to  acidify.  We  do  know  there  are 
some. 

However,  that  is  just  the  chemical  acidification,  the  chemical  ef- 
fects of  increased  sulfur  deposition.  There  are  the  biological  effects 
also,  and  essentially  all  the  evidence  we  have  to  date  shows  that 
even  in  lakes  and  streams  with  constant  acidity  over  a  course  of 
time  you  have  continuing  biological  effects.  In  other  words,  you 
don't  have  a  lake  turn  acid  and  then  you  have  biological  effects 
occur  like  that,  but  rather  you  have  a  lake  turn  acidic  and  you 
have  a  progression  of  biological  effects.  In  other  words,  the  longer 
the  lake  or  the  stream  is  acidic  the  more  severe  the  biological  ef- 
fects will  become.  There  is  a  lag  time  in  biological  effects  due  to 
acidification. 

In  summary,  for  the  northeastern  United  States  and  southeast- 
ern Canada,  some  of  these  systems  are  still  acidifying,  even  with 
relatively  constant  sulfur  deposition  and  many  systems  are  still  ex- 
periencing more  biological  effects. 

What  about  the  southeastern  United  States?  As  I  mentioned 
before,  there  is  a  delay  in  acidification  of  these  aquatic  ecosystems. 
We  now  know  that  there  is  a  large  number  of  streams  sensitive  to 
acidification.  They  are  only  acidifying  at  a  slight  rate  now  because 
the  soils'  projections  from  models,  what  we  have  to  do  when  look- 
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ing  at  the  future,  show  that  these  systems  should  continue  to  acid- 
ify in  the  decades  to  come  with  biological  effects  progressing  along 
with  the  increased  acidification  of  the  streams,  the  sensitive 
streams  in  the  southeastern  United  States. 

If  the  Congress  chooses  to  make  no  reductions  in  sulfur  deposi- 
tion, the  consensus  of  the  scientists  that  I  am  familiar  with — the 
scientific  literature  that  I  am  familiar  with — say  that  in  the  north- 
eastern United  States,  some  systems  will  continue  to  acidify,  many 
biological  communities  will  have  increasing  damage  to  them  and  in 
the  southeastern  United  States  you  will  have  both  increasing  acidi- 
fication and  biological  damage  going  along  with  that. 

Well,  you  have  asked  us  some  very  specific  questions  about  con- 
trols, about  reductions  in  sulfur  deposition.  I'd  like  to  break  my 
answer  into  how  much  and  how  long.  How  much  should  sulfur  be 
reduced  and  how  long  will  it  take  to  see  some  recovery  of  the  sys- 
tems I  said  are  impacted? 

How  much?  It  is  a  pretty  easy  question  to  answer,  actually,  be- 
cause we  have  the  two  end  members.  We  know  that  in  remote 
areas  of  the  world  you  have  about  2  kilograms  of  sulfur  per  hectare 
per  year  deposited  in  the  remote,  pristine,  natural  area.  In  eastern 
North  America  it  is  on  the  order  of  20  to  30  kilograms  of  sulfur  per 
hectare  per  year.  Those  are  the  two  end  members.  If  we  wanted  to 
go  back  to  the  natural  world,  which  we  can't  do,  we'd  reduce  sulfur 
emissions  by  95  percent,  but  clearly  that's  unacceptable  economi- 
cally, politically,  for  whatever  else  you  want  to  mention. 

How  much  though  do  we  have  to  reduce  sulfur  emissions  to  have 
recovery  of  some,  perhaps  most,  aquatic  ecosystems?  The  best  sci- 
entific consensus  to  date  is  that  deposition  of  sulfur  should  be  on 
the  order  of  about  10  kilograms  of  sulfur  per  hectare  per  year.  It  is 
about  a  factor  of  5  higher  than  what  occurs  in  the  natural  environ- 
ment, so  it  is  not  being  prescribed  that  you  go  back  to  the  natural 
world  to  solve  this  problem  of  lake  acidification.  It  is  saying  you 
have  to  make  reductions  over  which  you  have  now. 

Keep  in  mind  that  the  current  level  of  deposition  is  on  the  order 
of  20-25  kilograms  sulfur  per  hectare  per  year,  so  it  is  about  a 
factor  of  2  reduction  in  sulfur  deposition,  a  50  percent  reduction  in 
sulfur  deposition.  If  you  go  back  to  emissions  for  some  parts  of  the 
United  States,  it  means  on  the  order  of  a  50  percent  reduction  in 
emissions  to  keep  some,  probably  the  majority,  of  sensitive  aquatic 
ecosystems  to  allow  them  to  be  able  to  recover. 

How  long  will  that  recovery  take  if  tomorrow  we  turned  off  the 
fossil  fuel  switch  or  reduced  the  emissions  of  sulfur  by  50  percent? 
How  long  would  it  take  to  see  recovery? 

It  is  going  to  take  longer  than  a  Congressional  term.  It  is  going 
to  take  longer  than  several  Congressional  terms.  There  are  three 
factors  to  take  into  account. 

Mr.  Sharp.  Some  people  around  here  have  lots  of  them,  so 

Mr.  Galloway.  There's  three  factors  to  take  into  account. 
There's  physical  factors,  chemical  factors,  biological  factors.  Look- 
ing at  it  another  way,  there  are  three  time  lags  to  take  into  ac- 
counts— physical,  chemical  and  biological.  If  tomorrow  we  reduce 
the  emission  of  sulfur  deposition  by  50  percent,  the  physical  factors 
are  that— speaking  of  lakes,  the  turnover  time  of  water  in  lakes, 
some  lakes  that  have  been  acidified  have  residence  times  of  5  years 
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for  their  water.  That  means  it  takes  about  three  residence  times  to 
completely  cleanse  the  lake  of  old  water  before  the  new  comes  in — 
that's  15  years.  Most  lakes,  however,  have  residence  times,  most 
acidic  or  sensitive  lakes  have  residence  time  on  the  order  of  a  year 
to  2  years.  Let's  say  about  5  years  for  physical  recovery — new 
water  goes  in,  old  water  comes  out. 

The  chemical  recovery  will  take  probably  a  bit  longer,  because 
you  have  to  have  the  new  water  coming  from  the  atmosphere  to 
become  in  equilibrium  with  the  soils,  and  so  there  is  a  new  chemi- 
cal regime  in  the  soil  with  some  chemical  reactions  that  don't 
happen  spontaneously  and  that  you  would  have  to  have  a  re-equili- 
bration. That  process  is  in  the  order  of  years  also  and  is  added 
onto,  of  course,  the  physical  lag  time. 

In  the  northeastern  United  States  it  is  estimated  that  it  would  be 
on  the  order  of  5  to  10  years  before  you  would  have  physical  and 
chemical  recovery,  before  you  overcame  the  physical  and  chemical 
lag  times.  In  the  southeastern  United  States,  it  is  longer.  Because 
they  are  slower  to  acidify,  they  are  slower  to  recover. 

However,  the  most  critical  question  is  how  long  is  the  biological 
lag  time.  If  you  reduced  emissions  tomorrow,  how  long  would  it 
take  biological  systems  to  recover?  Again,  depending  on  the  species, 
that  is  probably  on  the  order  of  years.  We  have  an  excellent  case  in 
point  in  this  real  world  of  ours.  Sudbury,  Ontario  has  reduced 
emissions  of  sulfur  by  a  large  amount  over  the  past  few  years  and 
we  can  actually  go  back  to  those  lakes  and  look  at  how  rapidly 
they  chemically  recover  and  biologically  recover.  The  lake  has  a 
high  enough  acidity  that  some  species  never  recover,  but  it  is  a 
matter  of  years  for  biological  recovery  also,  and  that  cannot  occur 
until  chemical  recovery  occurs. 

In  summary,  let  me  say  that  with  no  reductions  in  emissions  in 
the  northeastern  United  States  and  southeastern  Canada,  you  are 
going  to  have  waters  in  the  northeast  United  States  and  southeast- 
ern Canada,  some,  continue  to  acidify.  You  are  going  to  have  bio- 
logical effects  still  begin  to  occur. 

In  the  southeastern  United  States,  biological  effects  and  acidifi- 
cation will  continue  to  occur. 

With  about  a  50  percent  reduction  in  sulfur  emissions,  aquatic 
ecosystems  will  recover  on  the  order  of  about  a  decade  in  the 
northeast  United  States  and  greater  than  a  decade  in  the  south- 
eastern United  States. 

Thank  you  very  much. 

[Testimony  resumes  on  p.  67.] 

[The  prepared  statement  of  Mr.  Galloway  follows:] 
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INTRODUCTION 

I  am  a  Professor  of  Environmental  Sciences  at  the  University 
of  Virginia.   I  have  been  investigating  the  phenomena  and  effects 
of  acid  deposition  for  the  past  thirteen  years  and  have  published 
over  sixty  peer-reviewed  papers  on  topics  of  long-range  transport 
of  acids,  temporal  and  spatial  trends  in  acid  precipitation  and 
the  impacts  of  acid  deposition  on  aquatic  and  terrestrial 
ecosystems.   This  research  has  been  performed  in  North  America, 
Australia,  Asia,  Europe,  Africa  and  South  America. 

The  purpose  of  this  hearing  is  to  determine  the  implications 
of  reducing  or  not  reducing  the  emissions  of  the  substances  that 
are  causing  increased  acidification  of  the  environment.   The 
committee  has  posed  a  series  of  questions  that  address  these 
issues.   The  following  material  presents  my  perspective  on  the 
subject  with  specific  attention  to  the  phenomenon  of  the 
acidification  of  aquatic  ecosystems. 

STATE  OF  KNOWLEDGE: 1985 

The  emission  of  sulfur  and  nitrogen  to  the  atmosphere  of  the 
eastern  United  States  has  increased  approximately  by  about  20  to 
25  times  over  natural  levels  [NAPAP,  1987].   The  increased 
emissions  of  sulfur  and  nitrogen  oxides  have  resulted  in  decreases 
in  visibility  [NRC,  1986],  deterioration  of  structures  [NAPAP, 
1987],  acidification  of  surface  waters  and  soils,  with  impacts  on 
their  biological  communities  [NRC,  1986;  Schlndler,  1988;  NAPAP, 
1987].  In  addition,  appreciable  transport  of  sulfur  and  nitrogen 
oxides  occurs  across  our  borders  with  Canada  [Galloway  and 
Whelpdale,  1980]  and  the  western  Atlantic  Ocean  [Galloway  et  al . , 
1984].   This  transport  results  in  substantial  impacts  on  the 
ecosystems  of  Canada  [Cook  et  al.,  1988]  and  a  growing  concern 
about  impacts  on  the  coastal  waters  of  the  United  States. 

The  documentation  of  the  impacts  of  acid  deposition  on  aquatic 
ecosystems  has  been  especially  well  developed  for  a  number  of 
years.   In  1985,  an  ad-hoc      group  published  a  review  of  the 
existing  information  available  for  formulating  policy  for 
regulating  acid  deposition.   The  authors  of  the  report  perceived 
appreciable  confusion  and  lack  of  awareness  about  the  scientific 
information  on  acid  deposition  which  had  been  generated  over  the 
preceding  decade.  To  illustrate  the  degree  of  scientific  certainty 
that  existed  on  the  subject,  the  group  compiled  the  answers  to  a 
series  of  questions  regarding  the  acidification  of  aquatic 
ecosystems  from  reports  prepared  by  the  Environmental  Protection 
Agency  [CARP,  1984],  the  National  Academy  of  Sciences  [NRC,  1981; 
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NRC ,  1983;  NRC ,  1984],  the.  White  House  Office  of  Science  and 
Technology  Policy  [OSTP,  1984]  and  the  Congressional  Office  of 
Technology  Assessment  [OTA,  1984]  .   The  questions  concerning 
aquatic  ecosystems  and  the  verbatim  answers  from  the  reports  are 
as  follows: 

A.   Have  lakes  and  streams  in  the  United  States  been  acidified  by 
acid  rain? 

■   "Acid  precipitation  contributes  to  the  greater- than-natural 
hydrogen- ion  levels  in  some  lakes  and  streams  in  eastern  North 
America."  [OSTP,  1984,  p.  III-2] 

■  "There  is  no  question  that  fresh  water  bodies  in  sensitive 
areas  have  been  altered."  [OSTP,  1984,  p.  III-5] 

■  "Substantial  evidence  indicates  that  acid  deposition  alters 
water  chemistry  in  sensitive  lakes  and  streams."  [OTA,  1984, 

p.  ^1] 

■  "Although  there  can  be  significant  problems  with  comparing 

old  and  new  data,  overall,  the  analysis  of  temporal  records 
shows  recent  decreases  in  alkalinity  and  pH  in  some  otherwise 
undisturbed  streams  and  lakes  in  areas  receiving  acidic 
deposition.   As  yet,  no  body  of  evidence  exists  suggesting 
that  changes  of  such  magnitudes,  and  at  such  rates,  occur  in 
otherwise  undisturbed  areas  not  receiving  acidic  deposition." 
[CARP,  1984,  p.  4-167] 

■  "Although  acidic  waters  do  occur  naturally,  in  some 
cases,  and  changing  land  use  may  locally  alter  the  pH  regime 
of  surface  waters,  it  appears  that  regional  acidification  and 
episodic  pH  depressions  [pH  <5.0]  in  clearwater  oligotrophic 
lakes  and  streams  occurs  only  in  response  to  increased 
atmospheric  deposition  of  strong  acid.   In  areas  not  receiving 
acidic  deposition,  but  with  identical  changes  in  land  use, 
regional  acidification  of  clearwater  oligotrophic  surface 
waters  has  not   occurred."  [CARP,  1984,  p.  4-168] 

■  "Due  to  acidic  deposition,  SO42-  concentrations  have 
increased  in  aquatic  systems  in  much  of  eastern  North  America. 
The  increase  in  SO42-  problem  has  to  have  been  matched  by  an 
increase  in  Cg  or  H"*"  •   Since  aquatic  systems  with  original  low 
alkalinities  are  characterized  by  watersheds  with  low  Cg/H"'' 
ratios  in  the  soil,  a  large  portion  of  the  increase  in  SO42- 
will  have  to  be  matched  by  an  increase  in  H"*" ,  i.e.,  decreased 
alkalinity."  [CARP.  1984,  p.  4-112] 

■  "There  is  empirical  and  theoretical  evidence  for  lake  and 
stream  acidification."  [NRC,  1984,  p.  10] 

B.    What  are  the  estimates  of  the  past,  current  and  future  rates 
of  acidification? 

■  "...about  3,000  lakes  and  23,000  miles  of  streams  have 
already  become  acidified,  or  have  so  little  acid-neutralizing 
capability  left  that  they  are  extremely  vulnerable  to  further 
acid  deposition.  This  corresponds  to  about  20  percent  of  the 
lakes  and  streams  found  in  identified  sensitive  areas."  [OTA, 
1984.  p.  43] 

■  "If  sulfate  deposition  were  decreased  by  20  percent.  OTA 
[1984]   estimates  that  10-25  percent  of  these  water  bodies 
might  show  improvement.   If  sulfate  deposition  were  reduced  by 
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30  percent,  about  15  to  40  percent  might  show  improvement.   If 
sulfate  deposition  were  increased  by  10  percent,  OTA,  [1984] 
estimates  that  acid-alteration  of  lakes  and  streams  might 
intensify  by  about  5  to  15  percent."  [OTA,  1984,  p.  43] 

■  "Scandinavian  and  North  American  studies  appear  to  agree  on 
one  point:   acidification  of  sensitive  waters  is  detectable 
within  one  to  two  decades  where  pH  values  of  precipitation  are 
less  than  4.6--a  10-fold  increase  in  acidity  over  the 
theoretical  "pure"  rain  pH  value  of  5.6.   In  areas  where 
precipitation  has  pH  values  of  4.0  to  4.3,  degradation  is  much 
more  rapid.   Changes  in  the  pH  or  alkalinity  of  water  bodies 
of  small  areas  of  Belgium,  the  Netherlands,  and  Denmark  also 
have  been  recorded."  [NRC,  1983,  p.  153] 

■  "Theoretically,  in  lakes  and  streams  impacted  by  acid 
deposition,  where  sulfate  concentrations  are  still  increasing, 
the  alkalinity  will  continue  to  decrease.   With  respect  to 
lakes  and  streams  affected  by  acid  deposition,  where  sulfate 
concentrations  are  stable,  there  is  disagreement  in  the  panel 
as  to  whether  future  alkalinity  decreases  will  be  gradual  over 
the  period  of  centuries  or  perceptible  over  years  to  decades. 
The  disagreement  stems  from  a  lack  of  data."  [NRC,  1984,  p. 
11] 

C.   Are  there  biological  changes  due  to  acidification  of  lakes 
and  streams? 

■   "Although  some  kinds  of  lakes  have  been  acid  throughout 
their  known  history,  others  in  areas  subjected  to  acid 
deposition  have  become  appreciably  more  acid  during  the  past 
few  decades.   These  changes  in  lake  acidity  have  been 
accompanied  by  major  changes  in  the  biological  activity  within 
them,  often  including  the  disappearance  of  various  aquatic 
biota,  1984,  most  visibly  fish."   [OSTP,  1984,  p.  III-2] 

■  "In  lakes  near  very  strong  sources  of  sulfur  dioxide,  such 
as  the  smelters  of  Sudbury,  Ontario,  ecological  effects  have 
been  severe.   Thus,  there  can  be  no  doubt  that  high  loadings 
of  acid  can  destroy  the  normal  biology  of  a  lake."  [OSTP, 
1984,  p.  V-4] 

■  "Fish  are  sensitive  both  to  the  acidity  of  water,  and  to 
toxic  metals- -primarily  aluminum- -that  are  released  from  the 
watershed  under  acid  conditions.   When  waters  become  more  acid 
than  pH  5,  many  fish  species  are  eliminated  and  major  changes 
in  lake  ecosystems  processes  frequently  occur.   High  acidity, 
toxic  concentrations  of  metals  such  as  aluminum,  or  some 
combination  of   the  two  appear  to  cause  these  changes."  [OTA, 
1984,  p.  42] 

■  "Biological  effects  due  to  acidification  occur  for  a  few 
species  near  pH  6.0.   Because  the  biological  response  to 
acidification  is  a  graded  one,  continued  pH  declines  below  pH 
6.0  will  result  in  escalating  biological  changes,  with  many 
species  adversely  affected  in  the  range  pH  5.0  to  5.5. 
Long-term  declines  in  pH,  commonly  to  pH  4.5  to  5.0,  have  been 
observed  for  a  number  of  lakes  and  streams  in  areas  receiving 
acidic  deposition.   For  the  same  waters,  historical  data  and 
paleolimnological  analyses  indicate  that  pH  levels  were  often 
mid  5's  or  higher  prior  to  acidification.   In  addition, 
episodic  depressions  down  to  pH  4.4  to  4.9  often  occur  in  low 
alkalinity  waters  during  periods  of  snowmelt  and  heavy 
rainfall  and  can  affect  systems  with  a  pH  as  high  as  7.0. 
These  pH  levels,  along  with  other  changes  associated  with  the 
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acidification  process  [e.g.,  increased  aluminum,  clarity, 
accumulation  of  detritus  and  algal  mats],  will  have 
significant  harmful  effects  on  aquatic  organisms.   In  water 
where  pH  values  average  below  5.0,  most  fish  species, 
virtually  all  molluscs,  and  many  groups  of  benthic 
invertebrates  will  be  eliminated.   Increased  aluminum 
concentrations  may  eliminate  fish  species  otherwise  tolerant 
of  low  pH .   The  plankton  community  will  be  simplified  and 
dominated  by  a  few  ac id- tolerant  taxa .   Benthic  algal  mats 
will  often  cover  the  lake  bottom,  and  water  clarity  may 
increase.   These  represent  the  best  documented  effects  of 
acidification.   Effects  on  ecosystem  processes  remain  largely 
unconfirmed  and  are  an  important  area  for  future  research 
efforts."  [CARP,  1984,  p.  5-159] 

■  "Addition  of  acidic  deposition  to  terrestrial  and  aquatic 
systems  can  disrupt  the  natural  biogeochemical  cycles  of  some 
metal  and  organic  compounds  to  such  a  degree  that  they  can 
cause  biological  effects.   The  chemical  form  of  dissolved 
metals  is  important  in  determining  the  total  mobility  of 

a  metal  and  the  biological  effects  related  to  acidification  of 
aquatic  ecosystems.  Acidification  increases  the  concentration 
of  many  metals  in  surface  waters  and  changes  speciation  toward 
more  biologically  active  forms."  [CARP,  1984,  p.  4-168] 

■  "Acid  deposition,  due  to  the  further  oxidation  of  sulfur 
and  nitrogen  oxides  released  to  the  atmosphere  by 
anthropogenic  sources,  is  causing  widespread  damage  to  aquatic 
ecosystems,  including  loss  of  bicarbonate,  increased  acidity, 
and  higher  concentrations  of  toxic  metals.   As  a  result, 
several  important  species  of  fish  and  invertebrates  have  been 
eliminated  over  substantial  parts  of  their  natural  ranges." 
[NRC,  1983,  p.  182] 

■  "If  lakes  and  streams  have  been  acidified  by  acidic 
deposition  then  biological  effects  will  follow.   Because  the 
chemical  changes  are  for  the  most  part  gradual  and  variable, 
15   years  is  too  short  a  period  over  which  to  evaluate 
biological   trends.   However,  streams  and  lakes  acidified  by 
acidic   deposition  have  a  different  biotic  structure  than 
nonacidified  streams  and  lakes."  [NRC,  1984,  p.  4] 

D.    If  sulfur  emissions  are  reduced,  how  long  will  it  take  lakes 
and  streams  to  return  to  their  previous  chemical  and  biological 
conditions? 

■   "Lakes  and  streams  require  years  or  decades  to  recover 
from   anthropogenic  acidification  once  the  acidic  inputs  are 
removed,   with  the  recovery  time  depending  on  local 
geochemical  factors,   flushing  rates,  rates  of  species 
colonization,  extent  of   alteration  of  trace-element 
composition,  and  other  factors."   [OSTP,  1984,  p.  III-5] 

■  "These  systems  have  responded  to  Increases  in  acid 
deposition  in  the  past  and  will  respond  to  future  changes  in 
acid  deposition.   In  watersheds  that  retain  significant 
quantities  of  sulfate,  lakes  and  streams  that  have  responded 
more  slowly  to  acid  deposition  will  continue  to  respond  to 
past  levels  of  acid  deposition  and  will  exhibit  slow  response 
to  any  future  increase  or  decrease  in  acid  deposition."  [NRC, 
1984,  p.  8] 
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STATE  OF  KNOWLEDGE: 1988 

At  the  time  of  the  1985  ad-hoc      review,  there  was  remarkable 
agreement  that  acidification  of  aquatic  ecosystems  on  a  regional 
basis  was  caused  by  acid  deposition.    Based  on  that  agreement, 
the  report  concluded  that  adequate  scientific  information  existed 
to  select  emission- reduction  strategies  to  reduce  acid  deposition. 

What  has  happened  in  the  last  three  years?   Has  the  evidence 
made  available  since  the  1985  ad-hoc      review  strengthened  or 
weakened  the  link  between  acid  deposition  and  regional  scale 
impacts  on  aquatic  ecosystems? 

The  reports  that  have  been  published  during  the  last  three 
years  have  supported  the  1985  ad-hoc      review  and  have  shown  that 
the  scale  of  regional  acidification  and  the  degree  of  ecosystem 
damage  was  greater  than  previously  documented.   For  example, 

■  In  eastern  Canada  it  is  now  estimated  that  about  350,000 
lakes  are  very  sensitive  [acid  neutralizing  capacity  less  than 
50  ueq/1]  to  acidification  [Cook  et  al.,  1988]. 

■  Acid  deposition  is  responsible  for  the  acid-base  chemistry 
of  surface  waters.   Nearly  all  the  sulfate  in  surface  waters 
can  be  ascribed  to  atmospheric  deposition  [Cook  et  al . ,  1988; 
Brakke  et  al. ,  1988a] . 

■  Biological  effects  due  to  surface  water  acidification  begin 
to  appear  at  pH  6  [Schindler,  1988]. 

■  The  results  of  the  NAPAP  Eastern  Lake  Survey  support  the 
hypothesis  that  regional  lake  acidification  has  occurred  in 
the  northeastern  United  States  [Brakke  et  al.,  1988b]. 

■  The  results  of  the  NAPAP  Eastern  Lake  Survey  support  the 
hypothesis  that  some  lakes  in  the  upper  Midwest  have  been 
acidified  by  acid  deposition  [Eilers  et  al.,  1988]. 

■  Southeastern  streams  of  the  southeastern  United  States, 
especially  in  mountainous  regions,  are  being  acidified  by 
acid  deposition  [Swank  and  Waide ,  1988;  Smith  and  Alexander, 
1983;  1986] . 


WILL  CONTROL  LEAD  TO  RECOVERY? 

This  panel  has  been  asked  to  address  specific  questions 
concerning  the  relationship  between  the  control  of  acid  deposition 
precursors  and  the  recovery  of  impacted  systems.   This  section  of 
my  testimony  addresses  these  questions  with  specific  reference  to 
aquatic  ecosystems. 


95-442  0-89-3 
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1 .       What   are    the    implications   for  human   health   and    the    environment 
of    taking  no   action   on   acid   rain? 

If  no  action  is  taken  on  decreasing  the  atmospheric  deposition 
of  sulfur  and  nitrogen,  the  best  available  scientific  evidence 
suggests  the  following: 

■  some  surface  waters  in  the  northeastern  United  States 
and  southeastern  Canada  will  continue  to  acidify  due  to  the 
net  removal  of  neutralizing  substances  from  the  soils 
associated  with  the  surface  waters. 

■  surface  waters  in  the  southeastern  United  States  will 
continue  to  acidify  and  will  increase  their  rate  of 
acidification. 

■  biological  effects  in  acidified  waters  will  continue 
to  increase,  even  if  the  acidity  of  the  water  does  not 
increase. 


2.  If  we   choose    to    take   action,    which   pollutants   should   be 
addressed?   Sulfur  dioxide   only?   What   about  nitrogen   oxides   and 
volatile   organic   compounds? 

The  primary  pollutant  to  control  to  limit  the  acidification  of 
surface  waters  is  sulfur  dioxide.   However,  controlling  only 
sulfur  dioxide  would  be  shortsighted  due  to  the  synergistic  impact 
of  sufur  oxides,  nitrogen  oxides  and  oxidants  on  terrestrial 
ecosystems.   Therefore,  for  the  optimum  impact  of  controls, 
sulfur  oxide,  nitrogen  oxide  and  VOC  emissions  should  be  reduced. 

3.  What   are    the    implications   for  human   health    and    the    environment 
of   alternative   levels   of  pollution   control?      What   are    the 
implications   of  a   simple   cap   on   emissions?     Of   completely 
eliminating  man-made  pollution?      Of  any   level   of   reduction    in 
between? 

Eliminating  human  emissions  is  an  impossible  task,  if  only 
because  anthropogenic  sources  of  sulfur  and  nitrogen  oxides  so 
overwhelm  natural  sources.   For  example,  in  the  case  of  sulfur,  to 
make  the  anthropogenic  emissions  component  equal  to  the  natural 
component  would  require  a  90%  reduction  in  emissions.   Therefore 
the  appropriate  question  to  ask  is  "What  is  the  level  of  reduction 
in  between  'no  control'  and  'total  control'?".   In  the  case  of 
aquatic  ecosystems  that  question  is  relatively  easy  to  answer 
because  of  the  preponderance  of  evidence  linking  sulfur  emissions 
to  aquatic  ecosystem  acidification. 

By  definition,  remote  areas  of  the  world  do  not  experience 
anthropogenic  acidification  of  aquatic  ecosystems.   Therefore,  the 
atmospheric  deposition  of  sulfur  in  remote  areas  can  be  used  as  an 
estimate  of  the  target  loading  necessary  to  eliminate 
anthropogenic  acidification  of  aquatic  ecosystems.   The  range  of 
total  sulfur  deposition  for  remote  areas  is  on  the  order  of  1  to  3 
kg  S/ha/yr  [Galloway,  1985].   This  'natural'  deposition  rate  is 
small  when  compared  to  the  rate  in  areas  of  the  world  impacted  by 
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anthropogenic  activities  [15  to  20  kg  S/ha/yr].   The  complete 
elimination  of  anthropogenic  sulfur  would  require  about  an 
eight-fold  reduction  in  sulfur  emissions,  from  about  12  Tg  S/yr  to 
about  1  Tg  S/yr  for  eastern  North  America.   As  mentioned  above 
this  is  equivalent  to  about  a  90%  reduction  in  sulfur  emissions 
and  would  be  difficult  to  achieve.   There  have  been  investigations 
to  determine  how  much  of  a  reduction  in  sulfur  emissions  would  be 
necessary  to  reduce  deposition  to  a  level  that  would  protect  some 
aquatic  ecosystems  but  not  necessarily  the  most  sensitive  ones. 
The  estimated  critical  loads  are  generally  within  the  range  of  10 
+/-  5  kg  S/ha/yr  for  total  sulfur  deposition  [Dickson,  1986; 
Henriksen  et  al . ,  1986;  Henriksen  and  Brakke,I988;  Oppenheimer, 
1986;  Schnoor  and  Stumm,  1987;  Gorham,  1984;  Wright  et  al . ,  1988; 
Schindler,  1988].   Thus  from  this  analysis,  it  appears  that  a 
reduction  of  50%  in  sulfur  emissions  is  the  least  amount  required. 


4.  What    are    the    implicacions    for   human   health    and    the    environment 
of   alternative    deadlines    for   achieving   pollution    reduction?      What 
happens    if   Congress    legislates    requirements    that    take    effect 
tomorrow?      If   Congress   waits   five   years?         Ten   years?      Fifteen 
years?      Twenty- five   years? 

This  question  can  be  rephrased  to  ask  "What  will  be  the  impact 
of  a  delay  in  implementing  emission  controls  on  sulfur  and 
nitrogen  oxides?".  .  To  answer  this  question,  the  following 
information  is  needed: 

■  If  a  delay  in  reductions  of  sulfur  and  nitrogen  oxide 
emissions  occurs,  will  acidification  of  aquatic  ecosystems 
continue? 

Delays  in  emissions  reductions  will  have  the  same  result  as  no 
reductions.   There  will  continue  to  be  chemical  and  biological 
changes  to  aquatic  ecosystems.   Some  aquatic  ecosystems  in  the 
northeastern  U.S.  and  southeastern  Canada  will  continue  to 
acidify.  For  those  that  do  not  increase  their  acidity,  their 
biological  populations  will  continue  to  degrade  due  to  the 
continued  stress  of  existing  in  acidic  waters  [Schindler,  1988]. 
The  rate  of  both  chemical  and  biological  change  will  vary  from 
ecosystem  to  ecosystem,  but  the  Important  consideration  is  that 
these  aquatic  ecosystems  will  continue  to  change  in  areas  of 
constant  sulfur  and  nitrogen  deposition. 

In  the  southeastern  U.S.,  sensitive  aquatic  ecosytems  will 
continue  to  acidify  due  to  the  phenomenon  of  delayed 
acidification.   The  best  evidence  to  date  suggests  that  there  are 
large  numbers  of  these  systems  and  that  their  acidification  rate 
is  on  the  order  of  about  1  ueq/l/yr. 

■  Once  reductions,  at  the  appropriate  level,  of  sulfur  and 
nitrogen  oxide  emissions  occur,  how  long  will  it  take  for 
aquatic  ecosystems  to  recover? 

After  appropriate  reductions  In  sulfur  deposition,  there  will 
be  delays  in  the  recovery  of  acidified  aquatic  ecosystems  due  to 
physical,  chemical  and  biological  factors.   The  delays  caused  by 
physical  factors  apply  to  lakes  where  the  hydrologic  residence 
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time  will  limit  how  quickly  the  water  of  the  lake  is  replaced. 
Lakes  of  the  type  that  are  acidified  can  have  delays  in  recovery 
due  to  physical  factors  on  the  order  of  one  to  ten  years. 

The  delay  in  recovery  due  to  chemical  factors  will  be 
controlled  by  how  quickly  the  streams  and  the  lakes  obtain 
chemical  equilibrium  with  the  lower  rate  of  atmospheric  sulfur 
deposition.   In  regions  where  there  has  been  rapid  acidification 
of  the  aquatic  ecosystems,  such  as  the  northeastern  U.S.  and 
southeastern  Canada,  the   chemical  recovery  should  be  rapid,  on 
the  order  of  years.   Evidence  for  this  is  available  from  Sudbury, 
Ontario,  where  a  large  decrease  in  sulfur  emissions  from  the 
Sudbury  smelter  resulted  in  a  decrease  in  acidity  of  lakes  [Keller 
et  al .  ,  i.986;  Gunn  et  al.,  1988].   Areas  where  the  acidification 
of  aquatic  ecosystems  has  been  delayed  due  to  the  nature  of  the 
soils  will  also  experience  delays  in  the  chemical  recovery  of  the 
ecosystems.   Modeling  evidence  suggests  that  these  delays  will  be 
on  the  order  of  decades  [Cosby  et  al.,  1985]. 

The  recovery  of  the  biological  populations  of  lakes  that  have 
experienced  chemical  recovery  will  depend  on  a  variety  of  factors 
[Schindler,  1988).   However,  it  is  generally  agreed  that 
biological  recovery  will  take  several  years  longer  than  chemical 
recovery  [Hultberg  and  Andersson,  1982;  Yan  and  Dillon,  1984; 
Raddum  et  al.,  1986].   In  some  lakes  where  the  pH  never  dropped 
below  5.0,  there  is  evidence  that  it  takes  phytoplankton 
populations  on  the  order  of  ten  years  to  recover  [Yan  and  Dillon, 
1984] .   For  zooplankton  in  Swan  Lake,  Canada,  some  aspects  of  the 
population  dynamics  show  recovery  over  a  five  to  seven  year  period 
when  the  lake  pH  increased  from  4.0  to  5.2  [Yan  and  Stokes,  1988]. 
For  the  same  lake,  over  the  same  period,  fish  and  Crustacea 
populations  showed  no  recovery  [Maclsaaz  et  al.,  1986].   Studies 
on  a  manipulated  lake  indicate  that  after  acidification  to  pH  5.0, 
several  species  of  fishes  and  invertebrates  were  eliminated 
[Schindler,  1988]  and  that  following  recovery  to  pH  5.4  to  5.6, 
two  of  the  remaining  species  of  fishes  resumed  reproduction  and 
several  species  of  phytoplankton  returned.   However,  lake  trout 
did  not  resume  reproduction  and  other  species  eliminated  from  the 
lake  did  not  return  [Schindler,  1988].   For  some  aquatic 
ecosystems  that  have  been  heavily  acidified,  recovery  may  never 
occur  [Yan  and  Dillon,  1984]. 

Thus  the  evidence  suggests  that  the  biological  recovery  of 
aquatic  ecosytems  following  decreases  in  acid  deposition  may  be 
delayed  by  years  to  decades. 


SUMMARY 

The  emission  of  sulfur  and  nitrogen  to  the  atmosphere  of 
eastern  North  America  by  anthropogenic  activities  overwhelms 
natural  emissions.   The  resulting  increases  in  the  atmospheric 
deposition  of  sulfur,  primarily,  and  nitrogen  to  some  extent,  has 
resulted  in  the  acidification  of  aquatic  ecosystems  on  a  regional 
scale  in  the  northeastern  U.S.  and  southeastern  Canada.   In 
addition  it  will  probably  result  in  the  regional  acidification  of 
stream  ecosystems  in  the  southeastern  U.S.  over  the  next  ten  to 
twenty  years. 

If  there  are  delays  in  the  reduction  of  sulfur  and  nitrogen 
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emissions  to  the  atmosphere  there  will  continue  to  be  adverse 
chemical  and  biological  changes  to  low  alkalinity  aquatic 
ecosystems  in  eastern  North  America.   A  fifty  percent  reduction  in 
the  emissions  of  sulfur  to  the  atmosphere  of  eastern  North  America 
will  result  in  the  recovery  of  some  of  the  acidified  aquatic 
ecosystems.   In  northeastern  U.S.  and  southeastern  Canada  the  time 
scale  of  chemical  and  biological  recovery  will  be  on  the  order  of 
a  decade;  in  the  southeastern  U.S.  it  will  be  greater  than  a 
decade . 
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Mr.  Sharp.  Thank  you  very  much,  Dr.  Galloway. 
Dr.  Friedman. 

STATEMENT  OF  ROBERT  FRIEDMAN 

Mr.  Friedman.  Thank  you,  Mr.  Chairman.  I'm  Bob  Friedman,  a 
senior  associate  with  the  Office  of  Technology  Assessment.  I've 
been  directing  OTA's  Clean  Air  Act-related  assessments  since 
about  1980,  including  a  study  of  acid  rain  completed  in  June  of 
1984.  Much  of  my  testimony  today  is  drawn  from  that  assessment. 

We  considered  the  problem  to  be  broader  than  acid  rain,  and 
looked  at  other  transported  air  pollutants  as  well,  including  ozone 
and  fine  particles,  such  as  air  borne  sulfates.  We  characterized  the 
issue  as  a  trade-off,  the  trade-off  between  risks  of  damage  and  the 
costs  and  secondary  consequences  of  control. 

In  our  report,  we  discussed  a  series  of  decisions  that  Congress 
must  make,  both  technical  ones  and  ones  of  a  more  social  and  regu- 
latory nature,  and  present  options  under  each. 

I  will  restrict  my  remarks  this  afternoon  to  the  two  decisions 
that  are  central  to  this  hearing  today,  tons  and  time.  That  is,  by 
how  much  do  we  reduce  pollutant  emissions  and  by  when. 

Since,  in  our  opinion,  sulfur  dioxide  is  the  logical  first  choice  for 
control,  I'll  focus  my  remarks  today  on  that  pollutant. 

The  decision  on  how  much  to  reduce  emissions  must  take  into  ac- 
count two  very  important  components;  (1)  the  scientific  question  of 
the  relationship  between  emissions  reductions  and  resource  protec- 
tion, and,  (2)  the  policy  question  of  what  is  the  socially-desirable 
level  of  resource  protection. 

Several  reference  points  are  available  which  I  think  you'll  find 
helpful,  though  these  reference  points  will,  by  necessity,  be  best 
guesses  with  considerable  uncertainty. 

First,  let  me  go  back  to  something  that  Dr.  Galloway  mentioned. 
Several  groups  have  estimated  maximum  levels  of  acid  deposition 
that  the  most  sensitive  lakes  and  streams  could  receive  without  un- 
dergoing further  damage.  Specifying  deposition  limits  to  protect 
against  damage  to  such  other  resources  as  forests  or  materials  is 
not  yet  possible. 

Let  me  hazard  an  opinion  about  how  the  magnitude  of  emissions 
reductions  proposed  in  the  principal  House  bills  of  the  99th  and 
100th  Congresses  stack  up  to  this  reference  point. 

We  estimated  that  in  some  areas  with  high  deposition,  for  exam- 
ple, northern  New  England  and  the  upper  Midwest,  reducing 
sulfur  dioxide  emissions  8  to  10  million  tons  per  year  below  current 
levels  might  be  sufficient  to  bring  deposition  levels  within  the  esti- 
mated targets  for  protecting — and  this  is  important — all  but  the 
most  sensitive  aquatic  resources. 

In  areas  of  highest  deposition,  however,  such  as  parts  of  Pennsyl- 
vania, West  Virginia,  and  New  York,  this  level  of  protection  might 
not  be  achievable  through  sulfur  dioxide  emissions  cutbacks  of  this 
magnitude. 

Whether  this  is  the  desired  level  of  protection  must  be  addressed, 
however.  Because  some  resources  in  some  areas  will  not  be  com- 
pletely protected,  some  in  Congress  have  called  for  control  pro- 
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grams  that  mandate  SO2  reductions  in  the  range  of  12  million  tons 
per  year. 

Several  preliminary  analyses  indicate  that  even  greater  reduc- 
tions might  be  needed  to  protect  all  sensitive  aquatic  resources  in 
all  areas. 

Similarly,  one  must  question  whether  protecting  all  but  the  most 
sensitive  lakes  and  streams  in  most  areas  is  being  overprotective. 
That  is,  does  this  strike  the  socially-desirable  balance  between  costs 
of  reductions  and  resource  protection  benefits? 

This  leads  me  to  the  second  reference  point  relevant  to  this  deci- 
sion, the  costs  of  emissions  reductions.  Somewhere  in  the  range  of 
about  8  to  10  million  tons,  the  costs  of  additional  reductions  begin 
to  rise  dramatically. 

On  a  dollar-per-ton  basis,  the  last  few  million  tons  past  this  point 
are  about  twice  as  expensive,  on  average,  than  the  first  8  to  10  mil- 
lion. 

Increasing  reductions  to  10  million  tons  per  year,  for  example,  as 
proposed  in  a  report  of  this  Congress  from  the  Senate  Committee 
on  Environment  and  Public  Works,  would  be  more  protective,  but 
would  raise  costs  considerably  over  the  principal  House  bills. 

The  third  reference  point  that  Congress  might  want  to  consider 
is  an  estimate  of  the  economic  benefits  of  control  to  compare  to  the 
costs.  At  least  one  study  has  tried  to  do  this,  a  report  prepared  for 
EPA  for  a  purpose  other  than  acid  rain. 

The  study  estimates  that  the  benefits  from  sulfur  dioxide  reduc- 
tions of  about  5  million  to  10  million  tons  per  year  in  the  east 
would  be  in  the  range  of  $2  billion  to  $6  billion  per  year,  about  the 
same  range  as  the  costs. 

Most  of  the  benefits  in  the  EPA  analysis  come  from  lowered  con- 
centrations of  air-borne  sulfate,  such  as  improved  visibility  and  re- 
duced illnesses,  effects  sometimes  overlooked  by  too-narrowly  defin- 
ing the  acid  rain  issue. 

While  these  dollar  benefit  estimates  are  uncertain,  at  best,  it  is 
significant,  at  least  in  my  opinion,  that  they  put  the  benefits  of  SO2 
control  in  the  same  order  of  magnitude  as  the  costs.  Benefits  might 
be  several  times  lower  or  higher  than  costs. 

This  conclusion,  I  believe,  applies  to  both  ends  of  the  range,  for 
both  a  5  million  ton  program  and  a  10  million  ton  program.  Lower- 
ing emissions  by  5  million  tons  will  provide  about  half  the  benefits 
of  lowering  emissions  by  10  million  tons  and  cost  about  half  as 
much,  as  well. 

The  second  major  issue  that  I'd  like  to  touch  on  this  afternoon  is 
the  question  of  timing  of  emissions  reductions.  This  decision  fo- 
cuses on  the  trade-off  between  the  risk  of  resource  damage  from 
continued  levels  of  acid  deposition  and  the  risk  of  inefficient  or  un- 
necessary control  expenditures  from  controlling  too  early. 

Throughout  the  discussion  it  is  necessary  to  keep  in  mind  that 
further  emissions  controls  would  take,  at  minimum,  about  6  to  10 
years  to  implement,  given  the  planning,  contracts,  construction, 
and  other  steps  necessary. 

On  one  side  of  the  trade-off  is  both  living  with  current  levels  of 
damages  and  risks — altered  lakes,  visibility  degradation,  and 
human  health  risks — and  the  risk  that  damage  will  worsen  in  the 
future,  because  damage  to  at  least  some  resources  is  cumulative. 
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That  is,  damage  depends  on  both  the  intensity  of  the  exposure 
and  the  number  of  years  it  remains  high.  Delaying  action  will 
cause  some  additional  harm. 

However,  assuming  that  we  can  generalize  from  aquatic  ecosys- 
tems— and  that's  a  risky  assumption,  at  best — the  difference  be- 
tween the  level  of  harm  in,  for  example,  1998  to  2003  would  prob- 
ably not  be  dramatic. 

When  considering  whether  to  delay  a  reduction  deadline  from, 
say,  1998  to  2003,  one  should  probably  ask  oneself  the  following 
question:  By  around  2000  and  beyond,  for  those  resources  that 
might  take  decades  to  recover,  will  5  or  more  years  of  continuing 
resource  damage  be  acceptable? 

On  the  other  side  of  the  trade-off  is  the  risk  of  inefficient  or  un- 
necessary control  expenditures  by  acting  too  soon.  Stretching  the 
compliance  deadline  an  additional  few  years  might  lower  control 
costs  somewhat  and  ease  some  job  losses,  both  desirable  outcomes.  I 
cannot,  however,  offer  specific  estimates  of  the  economic  benefits  to 
be  gained. 

An  additional  few  years  of  research  will  certainly  lead  to  greater 
understanding  of  the  problem,  but  I  strongly  doubt  that  our  knowl- 
edge of  the  other  resource  and  health  concerns  would  even  ap- 
proach the  level  of  understanding  that  we  have  today  for  lakes. 

I  expect  that  the  scientific  debate  over  the  benefits  of  reducing 
emissions  will  still  be  vigorous  in  1990  when  NAPAP  completes  its 
assessment,  and  with  as  much  disagreement  as  today. 

Thank  you  for  the  opportunity  to  testify.  I'd  be  happy  to  provide 
copies  of  the  summary  or  our  complete  assessment  of  acid  rain  and 
transported  air  pollutants. 

[The  prepared  statement  and  attachment  of  Mr.  Friedman  fol- 
lows:] 


70 


TESTIMONY  OF  DR.  ROBERT  FRIEDMAN,  OFFICE  OF  TECHNOLOGY  ASSESSMENT 

BEFORE  THE  SUBCOMMITTEE  ON  ENERGY  AND  POWER 
HOUSE  COMMITTEE  ON  ENERGY  AND  COMMERCE 

HEARING  ON  ACID  DEPOSITION,  MAY  26,  1988 


Good  Afternoon.    I  am  Robert  Friedman,  a  senior  associate  with  the  Office  of 
Technology  Assessment.    I  have  been  directing  OTA's  Clean  Air  Act-related  assessments  since 
1980,  including  an  assessment  of  acid  rain  completed  in  June,  1984.    More  recently,  I  have 
focused  on  ground-level  ozone,  another  widespread  air  pollution  problem. 

Much  of  my  testimony  today  is  drawn  from  our  assessment,  "Acid  Rain  and  Transported 
Air  Pollutants:  Implications  for  Public  Policy".  While  much  has  been  learned  from  the  research 
efforts  of  hundreds  of  U.S.,  Canadian,  and  European  scientists  since  we  published  our  report,  I 
believe  you  will  find  the  policy  framework  presented  in  the  report  still  quite  relevant. 

Our  report  characterized  the  problem  as  not  just  acid  rain,  but  acid  rain  and  other 
transported  air  pollutants,  including  ozone  and  fine  particles  such  as  airborne  sulfates. 
Transported  air  pollutants  affect  lakes  and  streams,  crops,  materials,  visibility,  forests  and 
human  health.    From  a  policy  perspective,  it  is  important  to  focus  on  pollution  transport 
because  the  Clean  Air  Act  addresses  local  air  pollution  problems  but  does  not  directly  apply  to 
pollutants  that  travel  many  miles  from  their  sources. 

We  characterize  the  issue  as  a  tradeoff  --  the  tradeoff  between  risks  of  damage  and  the 
risks  from  controlling  pollutant  emissions.  We  discuss  both  sides  of  this  issue  —  the  effects  of 
transported  air  pollutants  and  the  costs  and  secondary  consequences  of  control. 

We  present  the  issue  as  series  of  decisions  that  Congress  must  make,  and  present  options, 
rather  than  recommendations,  under  each  decision.    The  first  decision,  of  course,  is  whether  to 
enact  a  control  program  now  --  that  is,  this  Congress  or  the  first  session  of  the  next  --  or  wait 
for  the  results  of  the  NAPAP  assessment.    This,  of  course,  is  a  very  important  decision.    For 
convenience,  however,  I  will  skip  over  this  decision  and  return  to  it  when  I  discuss  the  issue  of 
timing  of  an  emissions  control  program. 

Assuming  one  decides  to  enact  a  control  program,  we  talk  about  a  series  of  eight 
decisions  that  Congress  must  make.    These  include  a  series  of  four  "technical"  decisions: 

1.    Which  pollutants  should  be  controlled?   One  must  choose  from  the  three  major  pollutants 
from  which  transported  air  pollutants  form  --  sulfur  dioxide,  nitrogen  oxides  and 
volatile  organic  compounds  (VOCs).    All  of  the  major  bills  go  after  sulfur  reductions 
first.    In  the  eastern  United  States,  sulfur  compounds  are  responsible  for  about  two  times 
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more  acidity  in  precipitation  than  nitrogen  compounds.    Sulfur  compounds  are  known  to 
be  related  to  lake  and  stream  acidification,  visibility  degradation,  materials  damage  and 
are  implicated  in  human  health  effects.    Many  of  the  major  bills  of  the  99th  and  100th 
Congresses,  recognizing  that  nitrogen  oxides  and  more  recently  ozone,  may  also  be 
problems,  seek  to  achieve  some  reductions  in  nitrogen  oxides.    Since  sulfur  dioxide  is  the 
logical  first  choice  for  control,  I  will  focus  my  remarks  today  on  that  pollutant. 

2.  How  geographically  widespread  should  a  control  program  be?   Over  the  last  four 
Congresses,  most  bills  have  either  required  reductions  in  the  eastern-most  31 -states  or 
across  the  contiguous  48-states. 

3.  By  how  much  should  emissions  be  lowered?    The  range  of  sulfur  dioxide  emissions 
reductions  in  most  bills  has  been  between  8  million  and  12  million  tons,  but  lower 
reductions  would  also  be  helpful.    As  this  is  one  of  the  major  questions  you  asked  me  to 
address  in  my  testimony,  I  will  discuss  this  in  some  detail  later. 

4.  By  what  time  should  reductions  be  required?    Again,  I  will  discuss  this  in  more  detail 
later  in  my  testimony. 

In  our  assessment  we  also  discuss  a  series  of  four  decisions  of  more  of  a  social  and 
regulatory  nature,  including:    What  approach  to  control  should  be  taken  --"source-based" 
regulation  or  "environmental  quality"  standards?    How  should  emissions  reductions  be  allocated 
to  States  or  sources?    Who  should  pay  the  cost  of  emissions  reductions,  that  is,  should  the  costs 
of  control  be  spread  through  some  form  of  cost-sharing  program?    And  finally,  what  can  be 
done  to  mitigate  undesired  employment  and  economic  effects  of  a  control  program?    I 
understand  that  these  last  four  decisions  will  be  discussed  at  future  hearings  so  I  will  not 
address  them  further  today. 

I  will  restrict  my  remarks  to  the  two  decisions  that  Congress  must  make  which  are 
central  to  this  hearing  today:   "tons  and  time",  that  is,  by  how  much  do  we  reduce  pollutant 
emissions  and  by  when.    I  will  tell  you  the  bottom  line  of  my  testimony  first:    There  is  no 
scientific  information  that  unequivocally  forces  the  policy  decision  to  a  single  emissions  reduction 
level  or  to  a  single  reduction  deadline.    Nor  is  this  situation  likely  to  change  in  the  near  future.    I 
will  give  you  a  few  relevant  scientific  and  economic  "reference  points"  against  which  each  of 
you  can  apply  your  own  values,  though  these  reference  points  will  by  necessity  be  best  guesses 
with  considerable  uncertainty. 

BY  HOW  MUCH  SHOULD  WE  REDUCE  EMISSIONS? 

The  decision  on  how  much  to  reduce  emissions  must  take  into  account  two  important 
components:    1)  the  scientific  question  of  the  relationship  between  emissions  reductions  and 
resource  protection,  and  2)  the  policy  question  of  what  is  the  socially  desirable  level  of  resource 


72 


protection.    The  latter  involves  such  policy  concerns  as  balancing  the  costs  of  reductions  with 
the  expected  resource-protection  benefits,  and  distributing  the  risks  and  costs  equitably  among 
different  groups  and  geographic  areas. 

Several  reference  points  are  available  which  I  think  you  will  find  helpful: 

Protecting  lakes  and  streams 

First,  several  groups  have  estimated  maximum  levels  of  acid  deposition  that  most 
sensitive  lakes  and  streams  could  receive  without  undergoing  further  damage.   Specifying 
deposition  limits  to  protect  against  damage  to  such  other  resources  as  crops,  forests,  or  materials 
is  not  yet  possible. 

In  our  1984  report  we  reviewed  a  few  of  these,  including  those  based  on  two  National 
Research  Council  reports  that  we  heard  about  earlier  this  morning.  Several  additional  approaches 
have  been  developed  since  that  time,  and  progress  has  been  made  in  our  understanding  of  how 
emissions  reductions  would  affect  deposition  levels.    Our  earlier  conclusions,  I  believe,  are  still 
valid:    In  areas  of  highest  deposition  --  e.g.,  parts  of  Pennsylvania,  West  Virginia,  and  New 
York  --  reducing  sulfur  dioxide  emissions  8  to  10  million  tons  per  year  below  current  levels 
might  not  be  sufficient  to  bring  deposition  levels  within  the  estimated  targets  for  protecting  all 
but  the  most  sensitive  aquatic  resources.    In  areas  of  lower  deposition,  such  as  northern  New 
England,  and  the  upper  Midwest,  the  recommended  deposition  limits  might  be  achievable 
through  sulfur  dioxide  emissions  cutbacks  of  this  magnitude. 

Risks  of  damage  to  materials  and  sensitive  forests  --  for  example,  high  elevation  spruce 
forests  --  would  also  be  reduced.  In  addition,  airborne  fine-particulate  levels  would  be  lower, 
improving  visibility  and  reducing  risks  to  human  health. 

Whether  this  is  the  desired  level  of  protection  must  be  addressed,  however.    I  have 
chosen  the  range  of  8  to  10  million  tons  because  this  is  the  level  of  emission  reductions 
proposed  in  the  principal  House  bills  in  the  99th  and  100th  Congresses.    Under  such  control 
programs,  some  resources  in  some  areas  will  not  be  completely  protected;  thus  some  in  Congress 
have  called  for  control  programs  that  mandate  sulfur  dioxide  reductions  in  the  range  of  12 
million  tons  per  year.    Several  preliminary  analyses  indicate  that  even  greater  reductions  might 
be  needed  to  protect  all  sensitive  resources  in  all  areas. 

Similarly,  one  can  question  whether  protecting  all  but  the  most  sensitive  lakes  and 
streams  in  most  areas  is  being  over  protective.    If  an  emissions  control  program  were  free  and 
without  any  negative  consequences,  I'm  sure  no-one  would  object  to  even  the  most  stringent 
control  program.    But  as  you  know,  control  programs  are  not  without  cost. 
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Control  costs 


This  leads  me  to  the  second  set  of  reference  points  relevant  to  this  decision:    the  costs  of 
emissions  reductions.    Reducing  emissions  by  about  8  to  10  million  tons  of  sulfur  dioxide  per 
year  below  current  levels  (including  offsets  for  expected  new  growth)  would  cost  about  $3  to  $5 
billion  per  year,  depending  on  the  design  of  the  program.    Increasing  this  to  12  million  tons  per 
year  --  for  example  as  proposed  in  a  bill  reported  this  Congress  from  the  Senate  Committee  on 
Environment  and  Public  Works  --  would  be  more  protective,  but  would  raise  costs  considerably. 
Somewhere  in  the  range  of  8  to  10  million  tons  the  costs  of  additional  reductions  begin  to  rise 
dramatically.   On  a  dollar  per  ton  basis,  the  next  few  million  tons  of  emissions  reductions  past 
this  point  are  about  twice  as  expensive,  on  average,  than  the  first  8  to  10  million. 

Congress  might  also  decide  that  a  smaller  emission  reductions  program  might  be 
considered  more  appropriate  until  more  is  known  about  the  extent  of  the  risks  to  sensitive 
aquatic  resources,  forests,  materials,  and  human  health.    For  expenditures  of  about  $1  to  $2 
billion  per  year,  about  4  to  6  million  tons  of  sulfur  dioxide  can  be  eliminated  annually, 
depending  on  the  design  of  the  program.    This  might  stand  alone,  or  as  some  have  proposed, 
serve  as  the  first  phase  of  a  larger  control  program.    What  can  we  say  about  the  benefits  of  such 
reductions?   Though  there  are  few  analyses  to  rely  on,  I  think  it  is  fair  to  expect  that  lowering 
emissions  by  5  million  tons  will  provide  about  half  the  benefits  of  lowering  emissions  by  10 
million  tons.    My  guess  could  easily  be  off  a  fair  amount  in  either  direction. 

Comparing  ecoaomic  benefits  to  costs 

This  leads  me  to  the  third  reference  point  that  Congress  might  hope  to  consider 
estimates  of  the  economic  benefits  of  control,  to  compare  to  the  costs.    In  our  1984  report,  we 
were  not  able  to  estimate  the  dollar  benefits  from  lowering  sulfur  dioxide  emissions.    Since  that 
time,  however,  at  least  one  study  has  tried  to  do  this  --a  draft  regulatory  impact  analysis  of 
several  alternative  ambient  air  quality  standards  for  sulfur  dioxide,  prepared  by  EPA*.    In  that 
document,  they  look  at  two  alternative  standards  that  would  achieve  reductions  of  sulfur  dioxide 
emissions  of  about  5  million  and  10  million  tons  per  year  in  the  East.    The  corresponding 
benefits  were  estimated  to  be  in  the  range  of  $2  billion  to  $6  billion  per  year.    While  these 
estimates  are  uncertain,  at  best,  it  is  significant,  in  my  opinion,  that  they  place  the  benefits  of 
sulfur  dioxide  control  in  the  same  "order  of  magnitude"  as  the  costs.    Benefits  might  be  several 
times  lower  or  higher  than  costs.    This  conclusion  applies  to  both  ends  of  the  range  --  for  both 
a  5  million  ton  program  and  a  10  million  ton  program.    To  me,  this  once  again  implies  that  a 


^"Regulatory  Impact  Analysis  on  the  National  Ambient  Air  Quality  Standards  fo  Sulfur  Oxides 
(Sulfur  Dioxide)",  Draft,  May  1987,  Prepared  by  the  Strategies  and  Air  Standards  Division, 
Office  of  Air  and  Radiation,  U.S.  Environmental  Protection  Agency. 
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decision  by  the  Congress  about  how  much  to  reduce  emissions  must  be  a  judgment  call  based  on 
who  should  bear  the  burden  of  uncertainty  --  those  who  stand  to  benefit  from  control  or  those 
who  will  bear  its  cost. 

Most  of  the  benefits  in  the  EPA  analysis  come  from  lowered  concentrations  of  airborne 
sulfate,  including  improved  visibility,  reduced  illnesses,  and  reduced  air-pollution-related 
household  soiling  —  effects  sometimes  overlooked  by  too  narrowly  defining  the  "acid  rain" 
issue.    Aquatic  resource  damage,  the  basis  for  choosing  an  emission  reduction  target  that  I 
discussed  earlier,  is  not  included  in  that  analysis.    This  illustrates  an  important  limitation  of  the 
benefit/cost  approach:    Even  if  one  could  rigorously  quantify  both  the  benefits  and  costs  of 
emissions  reductions,  many  of  the  resources  at  risk  from  continued  acid  deposition,  such  as 
lakes  and  forests,  provide  benefits  that  cannot  be  estimated  solely  in  economic  terms.    Similarly, 
some  of  the  consequences  of  controlling  emissions  (for  example,  losses  in  employment  in  the 
high-sulfur  coal  industry  from  emissions  reductions)  may  cause  greater  hardships  than  estimates 
of  lost  income  indicate.    Finally,  benefits  and  costs  of  controlling  transported  pollutants  differ 
substantially  among  various  economic  sectors  and  geographic  areas  within  a  control  region. 
Calculating  aggregate  benefits  and  costs  for  the  entire  affected  region  ignores  these 
distributional  effects. 

BY  WHAT  TIME  SHOULD  REDUCTIONS  BE  REQUIRED? 

The  second  major  issue  that  I  would  like  to  touch  on  this  morning  is  the  question  of 
timing  of  emissions  reductions. 

This  decision  focuses  on  the  tradeoff  between  the  risk  of  resource  damage  from 
continued  levels  of  acid  deposition,  and  the  risk  of  inefficient  or  unnecessary  control 
expenditures  from  controlling  early.    Throughout  the  discussion,  it  is  necessary  to  keep  in  mind 
that  further  emissions  controls  would  take  at  minimum  about  6  to  10  years  to  implement,  given 
the  planning,  contracts,  construction  and  other  steps  necessary  to  significantly  reduce  emissions. 

On  one  side  of  the  tradeoff  is  both  living  with  current  level  of  damages  and  risks  — 
altered  lakes,  visibility  degradation,  and  human  health  risks  --  and  the  risk  that  damage  will 
worsen  in  the  future.    Many  feel  that  current  damages  and  risks  are  large  enough  today  to 
warrant  lowering  emissions  to  begin  recovery.    The  longer  the  schedule  of  emissions  reductions, 
the  longer  it  will  take  before  the  situation  improves.    And  some  types  of  damage  may,  for  all 
practical  purposes,  be  irreversible. 

Because  damage  to  at  least  some  resources  is  cumulative  --  that  is,  damage  depends  on 
both  the  rate  of  deposition  and  the  number  of  years  it  remains  high  --  delaying  action  will 
cause  additional  damage.    For  some  resources  in  some  areas,  for  example  lakes  in  the  Northeast, 
much  of  the  damage  from  acid  deposition  that  is  likely  to  occur  may  already  have  happened. 
Even  in  the  Northeast,  however,  we  have  yet  to  be  sure  whether  this  means  that  the  number  of 
acidified  lakes  in  the  Northeast  will  remain  at  current  levels  or  double  over  the  next  several 
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decades.    In  other  areas,  for  example  the  Southeast,  additional  aquatic  resource  damage  is  likely 
under  constant  deposition  levels,  but  the  rate  would  probably  be  slower.    Significant  changes 
might  occur  over  a  time  scale  of  50  or  100  years.   The  uncertainty  about  the  rates  of  change  of 
damage  to  other  types  of  resources  of  concern  --  materials,  forests,  etc.  --  is  so  great,  that  even 
tentative  conclusions  like  those  above  are  premature. 

However,  assuming  that  we  can  generalize  from  aquatic  ecosystems  —  a  risky 
assumption,  at  best  —  the  time  scales  of  change  are  long  in  comparison  to  the  differences  in 
deadlines  among  most  of  the  current  legislative  proposals.    This  is  not  to  say  that  additional 
resources  will  not  be  damaged  by  the  year  2000  --  the  opposite  seems  more  likely  —  only  that 
the  difference  between  the  level  of  harm  in,  for  example,  1998  and  2003  would  probably  not  be 
dramatic.    When  considering  whether  to  delay  a  reduction  deadline  from  1998  to  2003,  one 
should  probably  ask  oneself  the  following  question:    By  around  2000  (and  beyond,  for  those 
resources  that  might  take  decades  to  recover),  will  five  or  more  years  of  continuing  resource 
damage  be  acceptable? 

On  the  other  side  of  the  tradeoff  is  the  risk  of  inefficient  or  unnecessary  control 
expenditures  by  acting  too  soon.    Stretching  the  compliance  deadline  an  additional  few  years 
might  lower  control  costs  somewhat  and  ease  some  job  losses,  both  desirable  outcomes.    I 
cannot,  however,  offer  specific  estimates  of  the  economic  benefits  to  be  gained.    An  additional 
few  years  of  research  will  certainly  lead  to  greater  understanding  of  the  problem,  but  I  strongly 
doubt  that  our  knowledge  of  the  other  resource  and  health  concerns  would  even  approach  the 
level  of  understanding  that  we  have  today  for  lakes.    I  expect  that  the  scientific  debate  over  the 
benefits  of  reducing  emissions  will  still  be  vigorous  in  1990  when  NAPAP  completes  its 
assessment,  and  with  as  much  disagreement  as  today. 

Thank  you  for  the  opportunity  to  testify  today.  I  will  be  happy  to  provide  copies  of  the 
summary  or  of  our  complete  assessment  of  "Acid  Rain  and  Transported  Air  Pollutants"  to  any  of 
the  subcommittee  members  or  staff  who  would  like  further  details  about  my  remarks  today. 
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Acid  Rain  and  Transported  Air  Pollutants 


THE  PROBLEM 

Acid  rain,  ozone,  and  fine  particles  such  as  airborne 
sulfate  are  endangering  U.S.  resources.  These  air  pol- 
lutants have  harmed  lakes  and  streams,  lowered  crop 
yields,  damaged  manmade  materials,  decreased  visi- 
bility, and  may  be  threatening  forests  and  even  human 
health. 

However,  finding  an  equitable  solution  is  a  major 
policy  challenge.  Controlling  these  pollutants  will  in- 
volve substantial  costs-higher  electricity  rates,  and 
in  some  cases,  fewer  jobs  for  miners  of  high-sulfur  coal 
and  financial  strain  to  utilities  and  industries. 

Until  recently  air  poUuHon  was  considered  to  be  a 
local  problem.  Evidence  now  indicates  that  winds 
carry  air  poUutants  hundreds  of  miles,  often  crossing 
State  and  national  boundaries.  For  example,  sulfur  pol- 
lutants that  are  deposited  over  most  of  the  Eastern 
United  States,  have  typically  traveled  about  200  to  600 
miles.  These  "transported"  air  pollutants  are  not 
directly  covered  by  the  Clean  Air  Act,  the  main  Fed- 
eral air  quality  law. 

OTA  has  synthesized  what  is  known  about  pollut- 
ant emissions,  movements,  and  effects,  and  presents 
estimates  of  potential  damage  to  resources  if  pollut- 
ant emissions  are  not  curtaUed.  In  addition  Ul A 
focuses  on  the  public  policy  implications  of  the  acid 
rain  problem-the  geographic  distribution  of  nsks  and 
costs,  as  well  as  the  potential  effectiveness  of  various 
control  options. 

Acid  deposifion,  commonly  called  "acid  rain,"  oc- 
curs when  sulhir  dioxide  and  nitrogen  oxides-released 
primarily  from  bunung  of  fossil  fuels-return  to  the 
earth  as  rain,  snow,  fog,  dew,  and  as  dry  particles  and 
gases. 

Add  deposition  is  high  in  most  of  the  States  east 
of  the  Mississippi  as  far  south  as  Tennessee  and  North 
Carolina.  Enough  acid  poUufion  is  deposited  through- 
out this  area  to  harm  aquatic  life  in  lakes  and  streams 
located  in  geologically  sensitive  watersheds.  OTA  esti- 
mates there  are  about  3,000  lakes  and  20,000  miles  of 
streams,  scattered  throughout  the  Eastern  United 
States,  that  are  extremely  vuhierable  to  acid  deposi- 
tion or  already  are  acidic. 

Also  sulhir  poUutants  accelerate  the  deterioration 
of  many  economically  important  materials,  including 
iron  and  steel,  zinc,  paint,  and  stone.  Sulfate  particles 
in  the  air  are  the  single  greatest  factor  in  reducing  vis- 
ibility in  the  Eastern  United  States,  responsible  for 
about  half  of  the  decrease  in  visibility  annually  and 
even  more  during  the  summer. 

Though  research  on  the  effects  of  current  levels  of 
airborne  sulfates  and  other  fine  particles  on  human 


health  is  not  yet  conclusive,  there  is  a  reasonable  risk 
that  these  pollutants  may  increase  mortality  rates  by 
a  few  percent.  Some  researchers  believe  there  is  a 
negligible  effect  while  others  find  a  significant  asso- 
ciation, primarily  among  people  with  cardiac  and  res- 
piratory problems. 

Ozone  is  produced  when  nitrogen  oxides  interact 
with  hydrocarbons.  High  ozone  concentrations  extend 
from  the  mid-Great  Plains  States  to  the  East  Coast, 
overlapping  much  of  the  region  exposed  to  high  levels 
of  acid  deposition.  Ozone  is  causing  about  a  6  to  7 
percent  loss  of  U.S.  agricultural  productivity,  over- 
all Reducing  ozone  to  natural  background  levels 
would  increase  yields  of  com  and  wheat  by  a  few  per- 
cent, soybean  yields  over  ten  percent  and  peanut  yields 
by  one-fourth. 

Over  the  past  20  to  30  years,  productivity  of  sev- 
eral species  of  trees  has  decreased  in  parts  of  the  East- 
em  United  States  and  Europe  where  high  levels  of  air 
pollution  prevail.  Acid  deposition,  ozone,  or  a  com- 
bination of  both,  as  well  as  other  stresses,  such  as 
climate  fluctuations  and  disease,  are  being  mvestigated 
as  possible  contributors  to  this  problem. 

During  1980,  about  27  million  tons  of  sulfur  dioxide 
and  21  million  tons  of  nitrogen  oxides  were  emitted 
in  the  United  States.  Approximately  80  percent  of  the 
sulfur  dioxide  and  65  percent  of  the  nitrogen  oxides 
came  from  the  31  States  bordering  on  or  east  of  the 
Mississippi  lUver.  If  energy  use  patterns  and  current 
laws  do  not  change,  both  sulfur  and  nitrogen  pollut- 
ants will  remain  high  for  at  least  the  next  half  century 
-long  enough  to  be  significant  to  natural  ecosystems. 
Most  of  the  control  programs  proposed  in  recent  ses- 
sions of  Congress  have  aimed  at  reducing  sulfur  di- 
oxide emissions  by  8  million  to  10  miUion  tons  per  year 
below  1980  levels.  This  level  of  reduction  is  likely  to 
protect  many  sensitive  aquatic  resources  in  most  areas. 
Risk  of  damage  to  forests,  agriculture,  matenals  and 
health  would  be  reduced,  and  visibility  would  im- 
prove. However,  in  areas  receiving  the  highest  levels 
of  deposition,  some  damage  may  still  occur. 

Such  programs,  however,  are  not  without  cost.  Elec- 
tric utUities  account  for  about  three-fourths  of  the 
sulfur  dioxide  emitted  in  the  Eastern  United  States. 
Therefore,  electricity  consumers  would  ultimately  pay 
a  large  share  of  the  costs  of  an  emissions  control  pro- 
gram. Electricity  rates  would  increase  an  average  of 
2  to  5  percent-rising  as  high  as  10  to  15  percent  in 
a  few  Midwestern  Sutes  under  the  more  strmgent  pro- 
posals. If  restrictions  are  not  placed  on  control  meth- 
ods, about  20,000  to  30,000  jobs  could  shift  fi-om  East- 
em  high-sulfur  coal  producing  regions  to  Eastern  and 
Western  regions  that  mine  low-sulfur  coal. 

(over) 
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CONGRESSIONAL  OPTIONS 

Transported  pollutants  pose  a  special  problem  for 
policymakers:  balancing  the  concerns  of  those  who 
bear  the  risk  of  damage  with  those  who  will  pay  the 
costs  of  control.  Scientific  uncertainty  about  many 
aspects  of  the  problem  complicates  the  decision  of 
whether  or  when  to  control.  Unfortunately,  additional 
scientific  research  will  not  provide  an  unambiguous 
answer  in  the  near  future,  nor  will  it  ever  resolve  value 
conflicts. 

Four  approaches  for  congressional  action  on  acid 
deposition  and  other  transported  air  pollutants  are  dis- 
cussed in  the  report: 

•  Mandating  emissions  reductions  to  further  con- 
trol the  sources  of  transported  pollutants. 

•  Liming  lakes  and  streams  to  mitigate  some  of  the 
effects  of  acid  deposition. 

•  Modifying  the  current  Federal  research  program 
so  it  provides  more  timely  guidance  for  congres- 
sional decisions. 

•  Modifying  existing  sections  of  the  Clean  Air  Act 
to  enable  the  Environmental  Protection  Agency, 
States,  and  countries  to  more  effectively  address 
transported  air  pollutants. 

Legislation  to  address  the  problem  of  transported 
air  pollutants  could  include  options  from  any  combina- 
tion of  the  four  approaches. 

If  Congress  chooses  to  further  control  pollutant 
emissions,  a  number  of  interrelated  choices  must  be 
made,  including  which  pollutant  emissions  to  reduce, 
from  what  sources  and  regions,  by  how  much,  and 
over  what  time  period.  Congress  must  also  choose 
methods  to  implement  the  reductions,  allocate  the 
costs,  and  address  any  undesired  secondary  conse- 
quences of  the  emissions  controls. 

Sulfur  dioxide  would  logically  be  included  in  any 
control  program,  since  sulfur  compounds  contribute 
twice  as  much  as  nitrogen  compounds  to  acidic  rain- 
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sitive  resources  distributed  throughout — any  control 
program  must  at  least  encompass  this  area.  For  a  na- 
tionwide control  program,  both  sulfur  dioxide  and  ni- 
trogen oxides  should  be  considered. 

A  modest  sulfiir  dioxide  control  program — eliminat- 
ing 2  million  to  5  million  tons  per  year — could  be 
achieved  for  about  $J  billion  per  year.  This  would  off- 
set expected  emissions  increases  from  utility  and  in- 
dustrial growth,  and  might  decrease  emissions  by  a  few 
million  tons  by  2000. 

A  large-scale  program,  reducing  emissions  to  8  mil- 
lion to  10  million  tons  below  1980  levels,  would  cost 
about  $3  billion  to  $6  billion  a  year.  Such  emissions 
reductions  would  protect  many  sensitive  resources, 
though  some  risk  of  damage  would  still  be  present. 
If  larger  reductions  in  emissions  are  desired,  costs  will 
increase  markedly. 

While  the  "polluter  pays"  philosophy  is  the  tradi- 
tional approach  to  environmental  regulation,  some 
have  suggested  that  the  costs  of  control  be  spread  to 
a  larger  group  through  such  mechanisms  as  a  tax  on 
electricity  or  emissions.  This  would  lighten  the  finan- 
cial burden  to  the  heavily  industrialized  Midwest.  To 
minimize  shifts  in  co£il-mining  jobs,  controls  that  allow 
continued  use  of  high-sulfur  coal  could  be  subsidized 
or  mandated.  Direct  control  costs,  however,  could  in- 
crease by  as  much  as  25  to  50  percent. 


Copies  of  the  OTA  report,  "Acid  Rain  and  Transported 
Air  Pollutants:  Implications  for  Public  Policy, "  are  avail- 
able from  the  U.S.  Government  Printing  Office.  The  CPO 
stock  number  is  052-003-00956-1;  the  price  is  $9.50.  Copies 
of  the  report  for  congressional  use  are  available  by  calling 
4-8996.  Summaries  of  reports  are  available  at  no  charge  from 
the  Office  of  Technology  Assessment. 


The  Office  of  Technology  Assessment  (OTA)  is  an  analytical  arm  of  the  U.S.  Congress  whose  basic  function  is  to  help 

legislators  anticipate  and  plan  for  the  positive  and  negative  impacts  of  technological  changes. 

Address:  OTA,  U.S.  Congress,  Washington,  D.C.  20510.  Phone:  202/224-8996.  John  H.  Gibbons,  Director. 
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Mr.  Sharp.  Thank  you  very  much,  Dr.  Friedman.  The  Chair's 
now  going  to  recognize  each  of  our  members  on  the  panel  for  5 
minutes  each,  and  then  we'll  come  back  for  additional  rounds  of 
questions. 

Dr.  Friedman,  you've  closed  on  my  opening  question,  which  actu- 
ally is  an  appropriate  closing  to  the  opening  remarks  of  Dr.  Ma- 
honey,  where  Dr.  Mahoney  was  trying  to  outline,  as  I  understood 
it,  what  additionally  we  ought  to  expect  out  of  the  NAPAP  assess- 
ment program  over  the  next  2  years. 

And  I  guess  what  I  would  like  is  a  brief  comment,  if  you  can, 
from  each  member  of  the  panel  as  to  where  qualitatively  you  think 
we'll  be  in  the  debate  2  years  from  now  after  NAPAP  completes  it. 

Are  we  going  to  have  sufficiently  additional  information  that 
there  will  be  a  stronger  consensus  that  would  help  guide  us  on 
whether  to  act  or  not  to  act,  or  how  to  act,  or  how  much  and  how 
long? 

In  other  words,  what  we  can  learn  over  the  next  2  years,  do  you 
think  it  can  have  a  significant  impact  on  the  choices  that  we  in 
Congress  will  have  to  make? 

Dr.  Mahoney. 

Mr.  Mahoney.  Thank  you,  Mr.  Chairman.  I  guess  I'll  try  to  give 
a  response  to  defend  my  statement  from  before.  For  reasons  of 
time,  I  reduced  the  discussion  of  what  was  in  my  prepared  state- 
ment. 

I  would  like  to  point  out  that  I  see  three  special  aspects  of  our 
NAPAP  in  these  last  2  years  as  being  sort  of  qualitatively  differ- 
ent, not  simply  a  matter  of  getting  certain  more  information,  but 
really  dealing  with  putting  it  together  in  a  structured  form. 

First  of  all,  we  are  publishing  in  the  next  few  months  an  exten- 
sive plan  for  the  contents  and  approach  adopted  in  that  1990  as- 
sessment. And  I  think  the  very  structuring  of  the  plan  is  the  first 
part  of  that  added  information. 

Mr.  Sharp.  Right.  Let  me  ask  you.  Does  that  mean  that,  when 
you  have  a  document  out  there  in  the  next  couple  of  months,  that 
other  scientists  and  those  of  us  lesser  lights  will  be  able  to  look  at 
that  and  say:  Here  is  the  kind  of  thing  we're  going  to  know  much 
better  2  years  from  now,  and  other  scientists  will  be  able  to  advise 
us  as  to  whether  or  not  we  can  really  expect  to  get 

I  mean  that's  not  going  to  be  just  a  sketching  out  of  what's  to 
come. 

Mr.  Mahoney.  That's  correct,  Mr.  Chairman.  The  point  of  this  is 
that  we  are  trying  to  lay  out  in  a  way  that  has  never  been  done 
before  a  clear  definition  of  the  effects  being  addressed,  how  we  de- 
scribe their  severity  and  their  extent,  and  then  the  rest  of  the  plan 
is  laid  out  in  the  form  of  series  of  explicit  questions  to  be  ad- 
dressed, and  indicates  the  kind  of  information  that  will  be  provided 
in  response  to  those  questions. 

We're  making  those  questions  as  direct  as  possible.  Where  are 
the  effects  especially  sensitive?  What  is  their  scope  now?  How 
much  will  they  change  under  various  scenarios?  How  do  we  value 
those  benefits  or  improvements  and  the  like? 

That  whole  plan  is  being  published  specifically  to  invite  broad 
comment.  We've  announced  a  plan  for  a  major  national  public 
hearing,  which  will  be  open  to  non-U.S.  citizens,  too. 
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We  intend  to  receive  comment  back  from  the  broad  scientific 
community,  and  from  the  user  community.  And  the  whole  thing  is 
cast  in  a  form  to  say  that,  now  that  we've  come  this  far  along  in 
the  process,  we  want  to  lay  down  specifically  how  we  will  ask  ques- 
tions, what  we  think  we  can  provide  as  information,  and  hear  from 
all  of  the  intended  users  about  that,  whether  we've  asked  the  right 
questions. 

And,  as  we've  announced  in  our  plans,  we  will  then  modify  that 
plan,  publish  it  in  a  final  form — our  target  is  the  end  of  the  year — 
and  then  we  will  work  to  that  plan  in  delivering  information 
through  1990. 

So,  that's  at  the  core  of  something  that  we  think  is  different.  As 
you've  heard  all  these  various  views  today,  we  believe  the  one 
matter  lacking  most  broadly  is  this  idea  of  how  to  prioritize  and 
organize  all  the  information  we  have  to  address  these  kinds  of 
issues. 

I  think  the  one  other  thing  I'd  put  in  it,  and  conclude  my  answer 
with  that,  is  that  we  all  recognize  the  question  of  uncertainty.  One 
major  part  of  this  plan,  as  we're  now  dealing  with  it  in  draft  form, 
is  the  question  of  uncertainty. 

We  intend  to  lay  out  a  means  to  attach  the  best  description  we 
can  to  the  problem  of  uncertainty  for  ever5^hing  that  would  be 
said.  There's  a  ranking  involved  in  this. 

Some  conclusions  reported  can  be  stated  as  broadly  agreed  upon 
by  virtually  everybody.  And  there's  a  ranking  scale.  It  starts  from 
that  point  and  goes  right  on  down  to  unsupported  hypotheses,  and 
we've  heard  a  lot  of  those. 

And  there's  some  important  middle  areas,  things  that  are  quite 
generally  agreed,  but  we  have  a  lot  of  questions  about. 

So,  it's  this  whole  assessment  process,  really  pulling  it  together, 
that  we  intend  to  be  the  pay-out  of  the  $500  million  investment  the 
Nation  will  have  made  in  the  research  under  NAPAP  by  the  time 
we  present  these  final  reports  in  1990. 

Mr.  Sharp.  Do  you  think,  when  your  final  reports  come  out,  that 
you,  as  a  scientist,  will  feel  comfortable  coming  to  us  and  saying:  I 
either  believe  we  should  do  nothing  or  I  believe  we  should  go  for  a 
program  of  some  6  to  8  or  12  to  14  million  tons  in  4  years. 

I  mean,  will  you  be  confident,  do  you  think,  from  the  information 
that  you  have,  knowing  that  we'll  never  know  it  all?  Or,  do  you 
think  it's  much  more  likely  that  you  will  come  back  and  say:  Well, 
if  we  had  another  10  years,  we  could  be  confident  of  that. 

Mr.  Mahoney.  With  the  one  reservation  that,  of  course,  the  final 
decision  of  balancing  economic  and  environmental  benefits  and 
costs  is  a  policy  decision  for  the  Congress  and  the  Nation  and  not 
for  the  scientific  community,  with  that  reservation,  our  view  and 
our  intention  with  NAPAP  is  that  we  will  come  back  and  say:  We 
have  done  the  very  best  that  anybody  could  ever  hope  to  do. 

And  we  will  have  that  broadly  reviewed  by  all  of  the  scientific 
community  who  cares  to  comment.  And  we'll  be  ready  to  say:  Here 
are  the  effects  we  see  and  their  severity  and,  if  this  degree  of  con- 
trol is  intended  or  desired,  this  is  what  it  would  take  to  get  there. 

And  we'll  say  what  we  can  about  uncertainties  about  it.  I  have  to 
leave  that  one  level  of  if-then  question.  The  scientific  community 
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should  not  finally  say:  We  think  there  should  be  ultimately  the  one 
level  of  protection  or  another. 

But,  as  an  example  of  what's  in  the  plan,  as  we're  developing  it, 
we're  undertaking  the  responsibility  to  provide  the  best  possible 
scientific  definition  of  severity  of  effects. 

That's  already  in  our  briefing  materials,  and  there  are  things  in 
development  now,  so  that  we  can  do  the  best  job  we  can  of  bringing 
the  scientific  information  to  the  policy  community. 

Mr.  Sharp.  My  5  minutes  are  up,  but  if  my  colleagues  would  be 
willing  to  bear  with  the  chairman,  which  they  don't  have  a  lot  of 
choice  on,  I'd  like  to  give  our  colleagues  down  the  row — because  I 
think  the  NAPAP  program  centers  in  this  debate  in  very  big 
ways — and  give  others  a  chance  to  comment  on — I'm  not  asking  for 
detailed  criticism  or  support  for  the  program — but  the  essential 
question  of  is  it  likely  that  we  will  have  a  new  understanding  that 
will  help  guide  us  2  years  from  now,  should  we  choose  to  wait. 

Or,  is  it  your  view  that,  in  fact,  we'll  be  right  where  we  are 
today.  Dr.  Friedman  seemed  to  suggest  that  the  caliber  of  what  we 
will  know  is  not  likely  to  be  substantially  different.  I  don't  mean  to 
speak  for  Dr.  Friedman,  but  I'd  be  glad  to  let  others  respond. 

Dr.  Galloway. 

Mr.  Galloway.  In  my  mind,  there's  three  questions  that  you 
need  to  have  answered.  On  any  particular  system,  are  they  affect- 
ed, why  are  they  affected,  and  what  can  be  done  about  it? 

We  would  have  to  break  it  up  into  the  waters  and  the  soils,  or 
the  aquatic  ecosystems  and  the  terrestrial  ecosystems.  The  aquatic 
ecosystems,  we  know  they're  affected. 

I  believe  the  literature  supports  my  belief  that  we  know  what  af- 
fects them,  the  increased  deposition  of  sulfur.  We  know  what  would 
have  to  be  done  to  protect  them.  My  testimony  would  be  to  that. 

I  think  we  know  that  now.  We'll  know  that  a  little  bit  better  in  2 
years,  but  not  much. 

For  the  terrestrial  ecosystems,  we  know  that  some  are  affected. 
We  know  that  some  trees  are  growing  slower. 

We  don't  know  why.  There's  a  variety  of  causes  that  have  been 
proposed:  ozone,  other  oxidants,  and  sulfur  dioxides,  nitrogen 
oxides,  drought,  insects.  It's  probably  everything  together. 

But  we  don't  know  exactly  why  they're  being  affected.  In  2 
years — I'm  not  a  terrestrial  ecologist,  but  I  would  venture  to  say 
we  probably  won't  know  exactly  what  the  pollutants  are  or  the  nat- 
ural causes  that  are  making  some  species  of  trees  grow  slower. 

But  I  will,  of  course,  defer  to  Ellis  Cowling,  terrestrial  ecologist. 

Mr.  Sharp.  Dr.  Cowling,  do  you  want  to  respond? 

Mr.  Cowling.  I  think  Jim  is  correct  in  his  assessment  that  the 
forest  damage  issue  is  not  going  to  be  clarified  in  2  years  alone. 

I  think  it's  important  to  realize  that,  although  the  aquatic  part 
of  NAPAP  began  much  earlier  and  was  intensively  pursued,  the 
forest  issues  really  didn't  get  started  until  about  1986.  So,  we're  2 
years  into  those  experiments,  and  we  will  have 

Jim  and  I  have  put  together  a  summary  of  what  we  anticipate 
will  be  known  by  1990.  And  I  think  among  the  things  we'll  know  is 
we  will  have  a  much  better  understanding  of  the  spruce  fir  situa- 
tion, the  extent  to  which  ozone  and/or  acid  deposition,  particularly 
in  cloud  water  form,  is  an  important  stress  factor  in  that  system. 
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I  think  the  influences  on  productivity,  as  opposed  to  some  trees 
suffering  from  some  increased  stress,  is  not  going  to  be  resolved  in 
2  years  alone.  And  it's  very,  very  important  that  we  sustain  the 
effort  with  the  forest  ecosystems,  recognizing  that  we  only  got 
started  in  1986. 

Mr.  Sharp.  Sustain  the  scientific  inquiry. 

Mr.  Cowling.  Sustain  the  scientific  inquiry  beyond  1990  in  forest 
systems.  It's  going  to  take  more  time  for  more  than  the  spruce  fir 
system  to  get  reliable  answers. 

Mr.  Sharp.  I  appreciate  that.  I  didn't  mean  to  imply  that  I 
thought  NAPAP  ends  our  desire  to  know.  But  rather  the  timetable 
of  NAPAP  shapes  very  much  the  debate  on  Capitol  Hill  as  to 
whether  it's  worth  waiting  for  it  to  complete,  because  does  that  tell 
us  more,  and  both  sides  used  that  in  their  debate. 

Mr.  Cowling.  Let  me  just  add  one  other  thing. 

Mr.  Sharp.  Yes.  Sure. 

Mr.  Cowling.  It  seems  to  me  that  fundamental  to  the  uncertain- 
ties and  difficulties  we  have  in  much  of  this  array  of  presentations 
here  is  the  issue  of  whether  we're  talking  about  acid  rain  alone  or 
whether  we're  talking  about  pollutant  influences  in  our  society  in 
general. 

And  I  would  say  that  the  implication  has  come  from  many  of  us 
here  that,  if  we  could  identify  the  resource  values  we  are  interested 
to  protect,  we  can  then  focus  the  assessment  more  effectively. 

If  you  want  to  know  more  about  spruce  fir,  we  could  spend  addi- 
tional effort  in  being  sure  we're  well  prepared  to  deal  with  spruce 
fir.  If  you  want  to  deal  with  maple  declines,  for  example,  that's  an- 
other matter. 

If  we're  satisfied  to  leave  it  at  aquatic  ecosystems,  that's  another 
matter.  So,  what  are  the  resources? 

Is  visibility  important  to  the  people  of  America?  Now,  visibility  is 
not  a  big  part  of  NAPAP. 

But  I,  for  one,  having  helped  bring  NAPAP  into  being,  hope  that 
there's  going  to  be  a  significant  gain  from  that  investment.  I'm 
confident  that  there  will  be.  I'll  do  what  I  can  to  be  sure  it's  a  sub- 
stantial gain  in  new  knowledge. 

But  the  question  of  visibility  is  a  good  one.  We  know  pretty  much 
about  that.  It  differs  in  different  parts  of  our  country.  But  is  visibil- 
ity on  the  public's  mind? 

Acid  rain  apparently  is.  So,  we  talk  a  lot  about  acid  rain.  Visibili- 
ty would  be  influenced  by  decisions  about  acid  rain. 

So,  should  we  then  think  about  visibility  more  importantly  in  the 
NAPAP  assessment?  Or,  should  it  be  left  less  importantly. 

And  some  guidance  about  such  matters,  I  should  think,  would  be 
valuable,  not  only  to  Jim  but  also  to  the  rest  of  us  who  wish  to 
make  a  contribution  to  being  sure  that  the  legacy  of  NAPAP  is  a 
very  positive  one  in  terms  of  science  and  in  terms  of  a  tradition  of 
inter-agency  and  inter-university  cooperative  efforts  in  scientific  in- 
quiry. 

Mr.  Sharp.  Thank  you,  Dr.  Cowling. 

Dr.  Friedman,  I  put  words  in  your  mouth.  So,  I  think  you  cer- 
tainly ought  to  have  the  opportunity  to 

Mr.  Friedman.  To  clarify  a  little  bit. 


82 

I  think  it  is  unreasonable  to  expect  a  consensus  by  1990.  If 
NAPAP  does  its  job  very  well,  you'll  get  a  better  understanding  of 
the  range  of  uncertainty,  and  you'll  get  a  better  understanding  of 
the  range  of  uncertainty  that  we 

Mr.  Sharp.  But  will  we  be  more  uncertain? 

Mr.  Friedman.  And  that  may  be  true. 

And  you'll  get  a  better  understanding  of  the  range  of  uncertainty 
that  we  have  now,  I  believe. 

Dr.  Mahoney  has  a  tremendous  job  ahead  of  him,  in  2  years,  just 
to  synthesize  what  we  know  today.  Not  the  new  information 
coming  in,  but  just  what  we  have  on  our  plate  right  now. 

I  wish  him  the  best  of  luck.  I  am  sure  we  will  be  learning  tre- 
mendous amounts  from  the  NAPAP  assessment,  and  we  will  be 
mining  the  NAPAP  research  for  many  years  past  1990. 

But,  again,  I  think  1990  is  a  very  short  time  to  expect  break- 
throughs in  scientific  understanding. 

Mr.  Sharp.  Dr.  Hidy. 

Mr.  Hidy.  I  generally  agree  with  what  has  been  said.  Dr.  Ma- 
honey is  a  very  good  friend  of  mine,  and  I  have  confidence  in  the 
leadership  that  he  will  give  to  NAPAP. 

The  single  most  important  thing  that  should  come  out  of  the 
1990  assessment  is  an  integrated  picture  of  the  environmental  risk 
and  uncertainties  of  acid  rain  exposure,  as  we  know  it  today  and 
will  know  it  in  1990. 

This  also  needs  to  include  something  that  was  built  into  NAPAP 
originally,  which  was  consciously  deferred  in  the  Interim  State- 
ment of  the  program,  and  that's  an  economic  analysis  of  the  impli- 
cations of  this  particular  phenomenon  in  relationship  to  many 
others  that  take  place  in  the  field  of  air  pollution  alone. 

So,  I  think  this  is  going  to  be  very  important  information  for  you 
in  terms  of  making  a  considered  and  careful  value  judgment  about 
the  kind  of  legislation  that  the  country  would  be  most  comfortable 
with. 

Mr.  Sharp.  Thank  you  very  much.  My  time  has  more  than  ex- 
pired. Let  me  recognize,  in  the  order  of  appearance,  Mr.  Synar.  The 
gentleman  from  Oklahoma  is  recognized  for  5  minutes. 

Mr.  Synar.  Thank  you,  Phil. 

Dr.  Cowling,  the  1981  National  Academy  of  Sciences  report, 
which  you  helped  initiate,  included  the  following  conclusion.  Let 
me  quote  it. 

It  is  the  committee's  opinion,  based  on  the  evidence  that  we've  examined,  that  the 
picture  is  disturbing  enough  to  merit  prompt  tightening  of  restrictions  on  atmos- 
pheric emissions  from  fossil  fuels  and  other  large  sources,  such  as  metal  smelters 
and  cement  manufacturers. 

Has  anything  changed  over  the  past  7  years  to  change  your  opin- 
ion? 

Mr.  Cowling.  That  is  not  an  opinion  which  I  participated  in.  I 
helped  start  that  committee,  but  the  committee  ran  itself  after  I 
got  it  started. 

Mr.  Synar.  Do  you  disagree  with  that  statement? 

Mr.  Cowling.  I  think  they  were  a  bit  more  urgent  about  it  than 
our  past  experience 

Now,  it's  been  8  years,  or  7,  since  that  was  written,  and  I  think 
there  was  a  greater  sense  of 
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I  think  that's  been  alluded  to  in  our  discussions  here,  too.  There 
were  a  bunch  of  worries  for  which  we  have  gathered  some  evidence 
that  indicates  that  things  are  a  little  slower.  Things  are  not  so  ur- 
gently near  a  crashing  point  as  they  were  thought  to  be. 

So,  in  that  sense,  the  sense  of  urgency  that's  portrayed  in  that 
statement,  I  think  is  more  than  history  has  now  justified. 

But,  nevertheless,  there  are  concerns.  It  isn't  as  though  we  don't 
have  a  problem. 

Mr.  Synar.  Dr.  Mahoney,  from  reading  your  testimony  today, 
what  you  basically  say  is  that  the  issue  is  whether  or  not  we  are 
going  to  make  or  act  now  or  in  2  or  3  years,  and  that  we  are  going 
to  have  basically  better  technical  information  available  in  those  2 
or  3  years  when  you  get  your  final  assessment. 

You  know,  my  problem  with  that  and  the  whole  issue  is  the  fol- 
lowing. It's  that  administration  officials  have  been  saying,  wait  for 
a  couple  of  years,  for  a  long  time.  Let  me  give  you  a  couple  of  ex- 
amples. 

In  October  1981,  EPA's  Assistant  Administrator  for  Air  testified 
before  the  House  subcommittee  that  NAPAP's  policy  recommenda- 
tions on  acid  rain  will  be  developed  within  2  or  3  years;  that  is, 
1983  and  1984. 

Then,  in  February  of  1982,  EPA's  Assistant  Administrator  for 
Air  again  testified  before  a  Senate  subcommittee  that  the  uncer- 
tainties associated  with  acid  rain  will  be  reduced  to  the  "next  3  to 
5  years."  That  would  be  1985  to  1987. 

Now,  you're  here  today  and  saying,  we  need  2  to  3  more  years. 

We've  spent  over  $400  million.  Now,  Dr.  Friedman  in  his  testimo- 
ny today  says  the  following:  "I  expect  that  the  scientific  debate 
over  the  benefits  of  reducing  emissions  will  still  be  vigorous  in  1990 
when  NAPAP  completes  its  assessment,  and  with  as  much  dis- 
agreement as  today." 

When  does  this  all  end? 

Mr.  Mahoney.  First  of  all,  Mr.  Synar,  I  agree  with  the  general 
observation  that  I  think  several  on  the  panel  have  made,  that  we 
will  never  have  certain  information.  We  will  continue  to  find  chal- 
lenges and  problems  in  the  years  ahead. 

But  I  don't  think  that  is  a  prescription  for  being  entirely  open- 
ended.  Let  me  respond  more  directly  to  your  question  in  a  couple  of 
ways. 

First  of  all,  I  am  an  employee  of  the  Federal  Government  now, 
and  clearly  a  representative  of  this  administration,  but  I  am  not  a 
political  appointee.  I  am  hired  in  a  senior  scientific  position,  and 
my  personal  measure  of  statement  and  credibility  relates  to  the  sci- 
entific community  and  my  responsibility  to  my  job. 

I'm  not  here  to  represent  a  policy  position,  other  than  the  very 
clear  direction  I  have  from  my  bosses,  who  are  the  policy  leaders  of 
the  administration  in  this  area,  that  we  do  the  very  best  job  we  can 
getting  the  science  out.  So,  I'm  not  here  to  represent  a  position 
about  delay  under  the  guise  of  more  study. 

On  the  specific  issue  of  timing  now  versus  later,  the  matter  I've 
already  spoken  about,  I  think,  is  central.  That  is  that  we  have 
never  really  integrated  our  information. 

And,  remember,  we're  talking  not  only  about  effects  but  about  a 
selection  of  possible  control  measures.  And  you've  heard  here  con- 
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cern  about  whether  to  impose  retrofit  SO2  controls,  say,  on  existing 
facilities  now,  or  within  a  few  years  be  open  to  the  use  of  certain 
clean  coal  technology. 

It's  that  whole  range  of  questions  that  have  to  be  drawn  together 
in  the  integrated  assessment,  as  we'll  be  describing  in  the  plan  in 
the  very  near  term  here. 

So,  it's  in  that  sense  that  I  think  we  do  have  an  important 
change  in  understanding  coming  by  the  very  public  and  very  struc- 
tured process  that  NAPAP  will  be  carrying  out  over  the  next 
couple  of  years. 

Mr.  Synar.  Well,  Dr.  Mahoney,  that's  fine,  and  I  appreciate  that 
answer.  You  have  read  the  Acid  Precipitation  Act  of  1980,  have 
you  not? 

Mr.  Mahoney.  Yes,  sir.  I  have. 

Mr.  Synar.  You  are  familiar  with  the  fact  that  it  does  require 
you  all  to  conduct  research  on  the  causes  and  effects  of  acid  rain, 
but,  more  importantly,  to  make  recommendations  to  us  the  Con- 
gress and  the  President. 

Have  you  made  any  recommendations  to  the  President? 

Mr.  Mahoney.  I  have  not  made  any  recommendations. 

Mr.  Synar.  Have  you  made  any  recommendations  to  Lee 
Thomas,  the  head  of  EPA? 

Mr.  Mahoney.  I've  not  made  recommendations  as  a  basis  for 
action.  I  make  a  number  of  recommendations  in  the  sense  of  the 
status  of  our  program  right  now,  and  I've  made  specific  recommen- 
dations on 

Mr.  Synar.  On  acid  rain  or  just  your  program? 

Mr.  Mahoney.  No. 

Mr.  Synar.  No  recommendations  on  acid  rain,  right? 

Mr.  Mahoney.  The  recommendation — yes,  sir,  I  have.  The  recom- 
mendation I've  had  is  that  the  appropriate 

Mr.  Synar.  On  the  control  program. 

Mr.  Mahoney.  On  the  control  program,  in  the  sense  that  it  is  ap- 
propriate to  wait  for  the  information  we  are  developing  before  em- 
barking on  specific  choices  on  controls. 

I  have  not  made  recommendations  about  the  selection  of  one 
technology  versus  another  or  the  like. 

Mr.  Synar.  And  you've  made  none  to  us,  either.  Right? 

Mr.  Mahoney.  That's  correct. 

Mr.  Synar.  So,  we  haven't  gotten  anything  for  our  $400  million 
yet,  with  respect  to  recommendations  on  how  to  solve  this  problem. 
Have  we? 

Mr.  Mahoney.  With  respect  to  specific  recommendations  about 
control  actions,  no,  sir.  You  have  not. 

Mr.  Synar.  Thank  you,  Mr.  Chairman. 

Mr.  Sharp.  The  time  of  the  gentleman  has  expired. 

The  gentleman  from  Washington,  Mr.  Swift,  is  recognized  for  5 
minutes. 

Mr.  Swift.  First  of  all,  I'd  like  to  thank  Dr.  Friedman  publicly 
for  being  very  generous  with  his  time  with  some  of  the  staff.  Sorne 
of  us  who  have  been  working  hard  on  both  ozone  and  acid  rain 
issues  are  appreciative  of  that  technical  support  that  you've  given 
when  we've  asked. 
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A  couple  of  questions.  To  follow  on  just  briefly  with  this  question 
of  when  do  we  know  enough  to  act. 

Someone  argued  that  it's  never  bothered  Congress  before  wheth- 
er it  knew  anything,  why  should  it  now? 

On  the  other  hand,  you  can  always  avoid  doing  an3rthing,  argu- 
ing that  you  never  know  enough,  because  there's  always  more  to 
know.  Right? 

I  mean  when  you  get  all  done  with  this — and  none  of  you  are 
suggesting  you  will  then  know  everything  that  will  ever  be  known 
about  this  topic  scientifically. 

Obviously,  at  some  point,  if  we're  going  to  act,  we're  going  to 
have  to  act  with  some  things  unknown.  Right? 

That  doesn't  mean  that  we  should  run  about  and  do  stupid 
things.  But  do  we  know  enough  about  acid  rain  to  get  started  on  it 
now? 

Are  there  things  that  we  know  now  we  could  do  that  would  help 
with  this  problem?  So  that  we  wouldn't,  when  your  report  comes 
out,  or  10  years  from  then,  we  probably  would  not  find  that  we 
have  done  something  dumb. 

Is  the  state  of  scientific  information  such  that  we  can  get  start- 
ed? 

I'd  like  to  hear  from  all  of  you,  in  fact.  Mr.  Friedmgm,  do  you 
want  to  start? 

Mr.  Friedman.  At  least  I  will  have  to  throw  that  back  into  this 
committee  and  others  in  the  Congress's  lap. 

In  our  earlier  sissessment  and  certainly  today  we  feel  that  we  do 
know  enough  to  take  first  steps  to  act  if  we  so  desire.  That  both 
sides  are  justifiable. 

On  one  side,  one  group  bears  the  benefit  of  the  uncertainties.  On 
the  other 

Mr.  Swift.  I'm  not  trjdng  to  lure  you  people  into  making  policy. 
I  understand  that.  I  understand. 

What  I  am  suggesting  is,  do  we  know  enough  about  acid  rain,  its 
causes  and  its  harmful  effects,  to  be  able  to  begin  to  put  in  place 
some  controls  which  technically  and  scientifically  you  could  get 
broad  consensus  will  be  effective  in  solving  the  problem? 

And  I  am  defining  that  as  something  we  can  get  started  with. 
But  is  that  a  sufficiently  scientific  question  to  ask  you,  that  you 
can  respond? 

Do  we  know  enough  about  its  effects  and  its  causes  and  its  cures, 
if  you  will,  to  be  able  to  get  started  to  put  some  technologies  in 
place  to  begin  dealing  with  the  problem,  given  the  state  of  our 
knowledge  today? 

Dr.  Hidy. 

Mr.  Hidy.  Yes,  sir.  I  would  like  to  encourage  you  along  those 
lines,  that  there  are  things  that  can  indeed  be  done  that  are  very 
positive  measures. 

And  the  first  one  is  to  push  strongly  for  the  approval  of  clean 
coal  technology  II.  That's  in  your  appropriations  budget  for  1989,  at 
approximately  $2  billion. 

And  I  think  in  order  to  move  forward  with  the  kind  of  technolo- 
gy that  this  country  needs,  in  using  its  coal  base,  that's  a  very  im- 
portant thing  for  you  to  consider. 

Mr.  Swift.  I'd  be  happy  to  consider  that. 
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But  I'm  saying — you  know,  what  you're  talking  about  is  can  we 
develop  some  clean  coal  technology. 

Mr.  HiDY.  No.  I'm  not  talking  about  development.  I'm  talking 
about  demonstrating  to  them  to  be  convinced  of  their  reliability  to 
be  put  in  place. 

Mr.  Swift.  Right.  I  support  that.  That's  fine. 

Mr.  HiDY.  And  with  that,  legislation  that  can  also  be  written  in 
such  a  way  that,  if  it's  successful,  it  can  be  put  into  place. 

The  second  point,  I  think — if  I  may,  sir — is  to  suggest  to  you  a 
program  that  is  already  in  existence,  which  is  demonstrating  lake 
and  stream  lining  to  be  very  useful  as  an  interim  remediation 
measure  for  lakes  and  streams  that  have  shown  acidification  for  a 
variety  of  reasons. 

Lining  programs  do  exist.  We  know  how  to  do  them,  and  they 
certainly  can  be  used  as  an  intermediary  to  resolving  this  problem 
in  one  of  the  key  areas  of  concern. 

Mr.  Swift.  Do  I  understand,  by  your  absence  of  suggesting 
there's  anything  we  can  do  at  the  top  of  smokestacks,  that  you 
don't  believe  there's  an3^hing  we  can  do  at  the  top  of  smokestacks? 

Mr.  HiDY.  No.  I'm  not  suggesting  that.  I'm  suggesting 

Mr.  Swift.  That  we  could  do  today,  that  we  know  would  be  effec- 
tive and  we  know  would  be  some  help. 

Mr.  HiDY.  No.  There  are  emission  control  technologies  that  could 
be  put  into  place  if  you  choose  that.  But  how  much  is  the  question. 

And  recognizing  also  that,  if  you  put  into  place  something  now  in 
terms  of  legislation,  it  likely  will  not  take  effect  for  5  or  10  years. 

Mr.  Swift.  What  I'm  getting  at  is  we're  trying  to  cut  through 
this  argument.  You  know.  And  it  just  seems  to  me  that  clearly 
we're  doing  some  things  now.  Right?  On  this  whole  area.  And  is 
there  more  we  can  do  that  we  know  how  to  do  that  we  should  be 
putting  in  place  now? 

I'm  perfectly  willing  to  entertain  the  argument  that  there  are 
some  things  that  might  be  suggested  in  which  there's  insufficient 
scientific  knowledge  to  know  whether  that's  going  to  be  effective. 

I'm  not  talking  about  doing  those.  But  we  get  the  other  part  of 
the  argument  that  says,  well,  you've  just  got  to  wait  until  1990. 
And  then  you're  going  to  wait  until  1995.  And  then  you're  going  to 
wait  until  the  year  2000  before  you  do  anything.  Which  is  ridicu- 
lous, to  suggest  you  can  string  this  out  forever. 

I'm  not  asking  you  when  is  enough,  enough.  That's  kind  of  our 
decision.  I'm  trying  to  get,  and  it  seems  to  me  it's  a  kind  of  a  yes  or 
no  kind  of  a  question. 

Do  we  have  a  level  of  scientific  knowledge  about  acid  rain  and 
what  can  be  done  about  it  that  we  can  take  some  additional  steps 
now,  with  some  relative  degree  of  certainty  that  those  are  going  to 
be  effective? 

Mr.  Cowling.  I  think  there  are.  And  I  think  one  of  the  things 
that 

We  give  a  lot  of  attention  in  the  Government  circles  to  regula- 
tory policy.  And  an  alternative  is  to  educate  the  public  so  that  it 
will  make  its  own  choices  about  the  amounts  of  energy  it  uses  for 
whatever  purposes  it  does. 

We've  made  major  progress  on  energy  conservation.  Energy  con- 
servation and  the  increase  in  efficiency  of  electrical  generation  ca- 
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pacity  are  among  the  opportunities  we  have  to  decrease  the  emis- 
sions simply  by  using  less  energy. 

We  are  a  Nation  devoted  to  abundant  use  of  energy.  All  you 
have  to  do  is  compare  how  much  energy  we  use  with  what  other 
countries  use. 

If  the  public  better  understood,  through  an  educational  cam- 
paign, that  all  these  effects,  like  visibility,  which  everybody  can  see 
who  flies  around  in  airplanes,  is  caused  by  the  same  substances 
that  are  released  as  the  result  of  running  your  air  conditioner 
when  you  don't  need  to  or  choosing  how  you  drive  your  car  or 
whether  you  use  public  transportation  or  your  personal  vehicle  or 
how  you  maintain  the  emission  controls  on  your  personal  vehicle, 
those  are  among  the  kinds  of  things  that  could  make  an  immediate 
difference. 

But  it  would  require  a  campaign  on  the  part  of  the  Congress  and 
leadership  in  the  present  administration  to  say  energy  conserva- 
tion is  a  way  that  Americans  should  choose  in  the  interest  of  im- 
proving air  quality  generally,  including  the  health  of  our  kids  and 
the  acidity  of  our  lakes  and  the  rejection  of  our  forests  and  visibili- 
ty, which  is  one  of  those  things. 

Incidentally,  the  point  might  be  made  that  Jim  is  going  to  be  is- 
suing this  plan,  and  the  Congress  could  very  well  make  its  wishes 
known  with  regard  to  that  plan.  If  you  want  visibility,  for  example, 
put  into  his  planning,  you  could  react  to  however  much  attention 
he  proposes  to  give  to  that. 

But  I  come  back.  Energy  conservation  is  an  immediate  process 
which,  if  we  had  effective  leadership,  I  believe  could  make  a  differ- 
ence in  emissions. 

Mr.  Sharp.  The  time  of  the  gentleman  has  expired.  Perhaps 

Mr.  Swift.  I'd  ask  unanimous  consent  for  2  additional  minutes.  I 
understand  what  the  chairman  is  trying  to  do,  but 

Mr.  Sharp.  Without  objection. 

Mr.  Swift.  I've  been  running  around  this  roundhouse  here,  and 
I'm  going  to  see  if  I  can't  find  some  way  to  stop.  I  get  the  distinct 
impression  that  I  don't  know  enough  to  ask  you  the  right  ques- 
tions. 

It  seems  to  me  that  I  could  get  a  yes  or  a  no  to  my  question.  I'm 
hearing  about  conservation,  for  crying  out  loud,  and  I'm  hearing 
about  we're  going  out  and  liming  lakes.  You  know  that's  not  what 
I'm  talking  about. 

Mr.  Friedman,  can  I  get  a  yes  or  no? 

Mr.  Friedman.  I  think  we  re  all  choking  here  on  the  how  much. 
And  you  said  we  don't  have  to  answer  that. 

I  don't  believe  there's  anyone  sitting  at  the  table  who  would  say 
that,  if  you  reduce  sulfur  emissions,  you  would  do  harm  to  natural 
ecosystems. 

Mr.  Swift.  I  will  accept  that,  and  yield  back  my  time. 

Mr.  Sharp.  I  thought  Dr.  Galloway  was  trying  to  answer,  too.  He 
might  give  you  more  the  answer  you  wanted.  I  shouldn't  be  pro- 
moting that. 

Mr.  Swift.  All  right.  Dr.  Galloway. 

Mr.  Galloway.  It  will  be  very  hard  to  follow  the  statement  from 
my  colleague  on  my  left.  But  it  does  make  me  think  that  too  many 
scientists  have  been  accused  of  having  two  arms. 
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They  say  on  one  hand  we  believe  this.  On  the  other  hand  we  be- 
Heve  this. 

I'm  going  to  put  one  hand  on  this  chair  arm  and  say:  Yes,  we  do 
know  in  one  area  something  about  cause  and  effect.  We  do  know 
that  if  you  reduce  sulfur  deposition  by  an  appropriate  amount  you 
would  experience  lake  recovery  both  in  chemical  status  and  biologi- 
cal status  in  the  timeframe  of  10  years  in  the  northeastern  United 
States  and  southeastern  Canada. 

Mr.  Swift.  Thank  you.  I'm  very  touched. 

Mr.  Sharp.  I'm  glad  we're  not  the  only  ones  accused  of  right 
hand  and  left  hand. 

The  gentleman  from  Illinois,  Mr.  Bruce,  is  recognized  for  5  min- 
utes. 

Mr.  Bruce.  Mr.  Mahoney,  I'm  just  a  small  town,  county  seat 
lawyer. 

Mr.  Sharp.  Watch  out. 

Mr.  Bruce.  Mr.  Swift  here  and  Mr.  Synar  have  taken  you  guys 
on,  but  you  didn't  get  a  chance  to  answer  the  question,  "What  have 
you  done  with  our  $400  million?"  What  do  you  feel  like  you've  ac- 
complished with  the  expenditure  of  $400  million  in  your  study  so 
far? 

Mr.  Mahoney.  First  of  all,  Mr.  Bruce,  I'll  try  to  describe  that  as 
an  answer  for  all  of  the  7  years  the  studies  have  been  going  on.  I've 
been  in  my  position  for  a  little  less  than  3  months,  so  when  you  say 
the  "yo'^/'  I  hope  you'll  agree  to  my  using  the  corporate  "you" 
about  the  whole  program. 

The  program  has  carried  out  major  field  studies  related  to  aquat- 
ic effects.  It  has  carried  out,  beginning  at  a  later  time,  a  very  broad 
scale  forest  response  program  and  that  is  still  underway.  It  has  ex- 
amined— it  has  a  large  program  in  examining  the  effects  of  acidic 
deposition  on  materials.  It  has  had  a  very  large  investment  in  the 
development  of  the  science  to  complete  a  computer  model  which  is 
a  state-of-the-art,  large  scope  effort  to  give  us  a  proper  understand- 
ing of  what  happens  to  these  pollutants  in  the  atmosphere. 

This  work  has  involved  altogether  more  than  2,000  scientists 
working  in  the  whole  program  at  various  times  over  these  last  7 
years. 

The  cost  is  very  large,  necessarily,  because  of  the  scope  of  work 
and  questions  undertaken.  To  give  some  example  right  now,  there 
are  nearly  300  current  research  projects  underway  in  the  program 
and  it  is  all  of  that  that  we  are  trying  to  draw  together  to  come 
back  to  the  sense  of  the  question  that  Mr.  Swift  asked  here  a 
couple  of  minutes  ago — that  is  to  say  finally  what  can  we  say  and 
what  can't  we  out  of  all  of  that. 

Mr.  Bruce.  When  you  get  your  study  all  done — you  are  about 
half  way  through,  is  that  correct? 

Mr.  Mahoney.  Well,  I'd  say  maybe  three-quarters. 

Mr.  Bruce.  Three-quarters? 

Mr.  Mahoney.  Three-quarters  in  the  running  of  the  studies. 
We're  in  what  we  think  of  as  this  pull-it-together  and  reporting 
phase.  These  last  2  years  will  go  into  this  whole  issue  of  making  a 
single  set  of  statements  out  of  it  all. 

Mr.  Bruce.  And  both  Mr.  Synar  and  Mr.  Swift  seem  to  indicate 
that  they  want  a  resolution.  Do  you  believe  that  your  report  will  be 
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the  definitive  report  on  acid  deposition?  Will  there  be  any  report 
more  thorough  than  the  report  that  you  will  complete? 

Mr.  Mahoney.  I  really  believe  it  will  be  the  most  thorough.  I  be- 
lieve it  will  be  the  most  reviewed.  My  prepared  statement,  for  ex- 
ample, mentions  that  there  will  be,  along  with  all  the  other  review, 
an  independent  scientific  committee  set  up  to  give  yet  another 
level  of  oversight  to  it  all.  Our  whole  planning  process  and  our  re- 
ports over  these  2  years  of  pulling  this  together  will  be  subject  to 
intensive  review  by  any  interested  person  as  well  as  the  scientific 
community,  and  in  fact,  Mr.  Bruce,  what  we  are  setting  out  as  a 
mark  here  is  that  we  think  the  Nation  has  made  an  investment  on 
this  program  larger  than  it  ever  has — larger  than  it  has  ever  come 
to  the  scientific  community  about  before. 

We  really  want  to  show  that  it  is  worthwhile  because  as  we  go 
ahead  in  the  decade  of  the  1990's  there  is  a  whole  series  of  other 
questions  that  we  are  well  aware  of  about  global  climate  and  toxic 
substances  broadly  for  which  the  scientific  community  ought  to 
give  some  good  input  and  our  view  is  that  you  all  will  feel  more 
positive  about  that  if  we  really  produce  something  useful  in  this 
case.  That  is  where  we  are  coming  from  as  scientists  about  this. 

Mr.  Bruce.  Mr.  Mahoney,  in  my  part  of  southern  Illinois,  we 
have  two  kinds  of  truths.  We  have  the  truth  and  revealed  truth. 
Now  will  your  report  be  the  revealed  truth  or  do  you  expect  there 
still  to  be  controversy  over  the  question  of  acid  rain  when  you  are 
done? 

Mr.  Mahoney.  It  will  be  the  lower  case,  plain  vanilla  truth,  I 
think,  but  I  think  it  will  be  an  honest  effort  to  pull  everything  to- 
gether and  I  think  that  the  matter  that  it  will  have  such  broad 
review  in  the  process  that  we  are  involved  with  so  that  everybody 
who  wants  to  look  at  this  is  going  to  be  commenting  on  it  and  help- 
ing with  the  structuring  and  the  fact  that  it  will  be  structured  to 
try  to  do  our  very  best  job  to  answer  exactly  the  kind  of  questions 
raised.  What  exactly  are  we  trying  to  control,  to  what  level,  and 
how  do  we  do  it,  and  in  the  sense  that  we'll  give  our  best  answers 
to  those  tough  questions  it  will  be  the  best  effort  that  I  think  a 
large  group  of  people  involved  can  make. 

Mr.  Bruce.  Mr.  Swift  evidenced  some  impatience  with  getting  on 
with  the  results,  whether  or  not  we  ought  to  just  be  taking  a  look 
at  smokestacks. 

Mr.  Hidy  indicated  lake  liming  was  being  done — I  think  that's 
being  done  extensively  in  Sweden. 

Mr.  Hidy.  That's  correct. 

Mr.  Bruce.  And  Dr.  Cowling,  you  mentioned  energy  conserva- 
tion. West  Germany  is  doing  forest  fertilization.  None  of  those  pro- 
grams, energy  conservation  we  give  some  lip  service  to — are  there 
any  other  programs  that  we  could  do  immediately — what  other 
things  and  how  does  NAPAP  fit  into  that  idea  of  doing  energy  con- 
servation, lake  liming,  forest  fertilization,  the  whole  series  of  pro- 
grams? What  other  things  could  we  be  doing  immediately? 

Mr.  Mahoney.  First  of  all,  NAPAP's  mission  is  not  operation  or 
recommendations  in  that  sense,  so  I  don't  have  any  program  to 
offer  directly  like  that,  sir. 

Mr.  Bruce.  But  the  other  members  of  the  panel?  Any  other  im- 
mediate things  that  we  can  do?  That's  it?  Maybe  we  have  exhaust- 
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ed  the  list.  No  one  is  going  to  say  anjrthing  about  oxygenated  fuels 
or  anything? 

Mr.  Swift.  You're  leading  the  witness. 

Mr.  Bruce.  I'm  not  leading  him.  Your  Honor,  I  guess  that 
slipped  out. 

Mr.  Sharp.  Don't  you  think  ethanol  would  solve  all  these  prob- 
lems? 

Mr.  Swift.  You're  out  of  order. 

Mr.  Cowling.  So  far  as  effects  on  forests  are  concerned,  we  know 
for  certain  that  ozone  is  causing  damage  to  forests  in  America. 
Now  we  can  undertake  to  decrease  emissions  leading  to  the  forma- 
tion of  ozone  and  that  would  involve  VOC  and  NO^  simultaneously. 
Now  the  question  that  Mr.  Swift  raised  I  think  is  a  function  of 
something  that  goes  on. 

When  we  have  an  appreciable  scientific — or  an  appreciable  divi- 
sion of  public  opinion  about  something,  we  require  a  very  high 
standard  of  scientific  rigor.  When  we  have  a  general  consensus 
about  matters,  a  relatively  lower  standard  of  scientific  rigor  is  ac- 
ceptable, and  part  of  the  concern,  the  intensity  of  debate  is  because 
we  don't  have  a  public  consensus  of  what  we  ought  to  do  with  air 
quality  in  North  America. 

We  are  expected  to  meet  very  high  standards  of  scientific  rigor 
and  that  takes  time  and  money  to  do.  To  the  extent  to  which  we 
could  achieve  significant  improvements  of  the  productivity  of  our 
forests  by  decreasing  ozone  is  not  known,  but  we  can  certainly  say 
there  will  be  some  improvement  in  the  health  of  our  forests  if  we 
decrease  the  amount  of  ozone  to  which  our  forests  are  exposed. 

We  know  how  this  controversy  about  to  what  extent  and  in  what 
way  the  relative  ratios  of  NO^  and  VOC,  George  Hidy  can  deal 
with  that  much  more  effectively  than  I  can — but  I  believe  we  know 
how  to  get  the  ozone  down  in  the  important  parts  of  our  country. 

Mr.  Bruce.  Thank  you,  Mr.  Chairman. 

Mr.  Sharp.  Dr.  Hidy,  do  you  want  to  comment? 

Mr.  Hidy.  Mr.  Chairman,  I  think  another  comment  here  is  in 
order.  We  always  get  into  these  arguments  of  the  type  Mr.  Swift 
has  introduced  in  some  absolute  context,  and  I  think  it  is  impor- 
tant to  remember  that  this  country's  come  a  long  way  with  respect 
to  air  pollution  control  since  1965  under  the  Clean  Air  Act,  so  a 
question  for  you  is,  in  part,  what  can  we  do,  but  also  taking  into 
account  what  we  have  done.  Is  it  enough  at  this  time  relative  to 
other  issues,  or  should  we  go  further,  and  that  is  a  very  difficult 
policy  question  to  make  that  science  has  not  going  to  be  very  help- 
ful on. 

Mr.  Sharp.  The  time  of  the  gentleman  has  expired.  The  gentle- 
man from  Florida,  Mr.  Bilirakis,  is  recognized. 

Mr.  Bilirakis.  Thank  you,  Mr.  Chairman.  I  have  an  opening 
statement  that  I  would  ask  be  included  in  the  record.  [See  p.  7.] 

Mr.  Sharp.  Without  objection — part  of  the  record. 

Mr.  Bilirakis.  Mr.  Chairman,  the  subject  of  this  hearing,  if  I 
may  quote,  an  oversight  hearing  on  what  guidance,  underline  guid- 
ance, the  scientific  community  can  give  to  Congress  on  the  issue  of 
acid  rain.  We  have  heard  an  awful  lot  of  comments  here  and  I 
guess  recommendations.  I  am  not  sure  we  really  got  too  many  of 
those.  Certainly  what  we  received,  I  guess,  is  the  range  of  uncer- 
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tainty,  to  use  somebody's  terms.  It  seems  like  there  never  will  be  a 
consensus,  even  though  science  is  supposedly  an  exact  type  of 
thing. 

In  1981,  the  National  Academy  of  Sciences'  report  recommended 
a  50  percent  reduction  in  hydrogen  ion  deposition,  not  a  50  percent 
reduction  in  SO2  emissions.  Dr.  Mahoney  in  the  conclusions  of  the 
interim  study  suggests  that  the  current  acid  deposition  levels  are 
not  expected  to  increase  and  that  they  will  not  produce  an  abrupt 
change  in  aquatic  systems,  crops  or  forests.  Dr.  Gallagher — Dr.  Gal- 
loway, I  beg  your  pardon,  sir — tells  us  that  we  can  expect  continu- 
ing acidification,  but  he  doesn't  know  the  percentage — I  am  not 
sure  how  we  know  that  we  can  expect  continuing  and  have  had 
continuing  acidification  if  we  don't  Imow  the  percentage,  at  least  in 
rough. 

In  Congress  we  are  charged  with  the  responsibility  to  make  deci- 
sions, to  make  a  pretty  dam  tough  decision  on  the  basis  of  a  range 
of  uncertainty. 

I  would  ask  the  panel  a  specific  set  of  questions  dealing  with 
Florida,  if  you  will.  I  am  an  American  and  I  am  concerned  with  the 
entire  country  and  certainly  with  our  neighbor,  Canada,  but  my 
number  one  concern  has  to  be  Florida. 

The  EPA  has  conducted  a  study  on  the  acidification  of  streams. 
As  you  know,  the  draft  report  indicated  that  a  large  percentage  of 
streams  in  Florida  were  acidic.  This  preliminary  finding  followed  a 
static  study  of  lakes  in  Florida  which  also  indicated  substantial 
acidification.  Now,  to  what  extent  could  natural  conditions,  and  I 
know  you've  seen  this  argument  made,  to  what  extent  could  natu- 
ral conditions  such  as  pine  needle  runoff  account  for  acidification? 
To  what  extent  might  an  inability  of  lake  and  stream  beds  to 
buffer  and  neutralize  acid  be  responsible?  To  what  extent  would  we 
say  that  acidification  is  due  to  "acid  rain,"  sulfur  dioxide? 

Dr.  Mahoney,  I  might  ask  you  before  you  respond  to  the  ques- 
tion, you  indicated  earlier  that  you  have  been  in  your  current  posi- 
tion 3  months? 

Mr.  Mahoney.  Yes,  sir. 

Mr.  BiLiRAKis.  Were  you  a  member  of  NAPAP  or  an  employee  of 
NAPAP  prior  to  that? 

Mr.  Mahoney.  No,  sir,  I  was  not,  but  I  was  an  appointee  of  the 
President  on  the  oversight  task  force  that  has  oversight  relative  to 
NAPAP. 

Mr.  BiLiRAKis.  Well,  even  though  there  have  been  some  disagree- 
ments here,  the  impression  that  I  get  from  the  rest  of  the  panel  is 
there's  a  large  amount  of  credibility  in  NAPAP  and  the  job  that 
you  and  the  Agency  are  performing,  but  that's  something  we  all 
should  keep  in  mind. 

Well,  I  would  ask  you  to  respond  to  my  questions  if  you  could. 

Mr.  Mahoney.  In  the  case  of  the  Florida  data,  let  me  give  a  re- 
served response,  because  I  don't  want  to  mislead  in  an  area  where 
the  questions  you  ask  have  a  fairly  technical,  specific  response  too. 
We'd  be  glad  to  provide  further  about  that  but  let  me  say  overall, 
yes,  natural,  organic  material  can  be  responsible  for  substantial 
acidic  effects  and  we  expect  that  to  be  the  case  for  at  least  part  of 
Florida.  We  don't  have  a  good  view  about  cause  and  effect  in  the 
case  of  some  of  the  Florida  data  at  this  time.  That  is  still  under 


92 

study,  but  we  do  recognize  that  natural  material  can  be  a  major 
contributor  and  likely  is  in  at  least  some  case. 

Mr.  BiLiRAKis.  And  likely  is. 

Any  other  comments?  Dr.  Cowling. 

Mr.  Cowling.  I  think  Jim  that  Jim  Galloway  is  better  able  to 
answer  this  than  I,  but  the  distinction  between  the  clear  water 
lakes  of  Florida  and  the  brown  water  lakes  of  Florida  is  a  very  im- 
portant one,  and  the  humic  acids  that  give  the  lakes  the  brown 
color  is  a  very  different  situation  than  the  clear  water  lakes,  but  I 
expect  that  Jim  is  in  a  better  position  to  answer  your  specific  ques- 
tion. 

Mr.  BiLiRAKis.  Dr.  Galloway. 

Mr.  Galloway.  I'd  like  to  say  two  things.  First  of  all,  I  have  not 
seen  the  report  that  EPA  has  released.  I  probably  read  the  same 
article  in  the  New  York  Times  that  you  read.  However,  both  gen- 
tlemen are  correct.  You  can  have  natural  and  anthropogenic  acidi- 
fication of  lakes.  It  certainly  happens  in  Florida.  As  Ellis  Cowling 
has  said,  for  clear  water  lakes  there  are — a  primary  source  of  acidi- 
ty for  those  lakes  is  atmospheric  deposition  of  sulfur  and  nitrogen 
compounds.  It  is  based  on  what  I  know  about  the  atmospheric  depo- 
sition of  sulfur.  It  is  not  surprising  to  find  that  there  are  low  alka- 
linity lakes  in  Florida  that  have  been  acidified  by  that  deposition. 
As  to  the  number  and  the  degree  of  acidification,  I  would  have  to 
see  the  data  to  make  any  other  statement  about  that. 

Mr.  BiLiRAKis.  Well,  could  you  tell  us,  sir,  would  emission  limits 
contained  in  H.R.  2666  produce  any  appreciable  effect  on  such  high 
levels  of  acidification? 

Mr.  Galloway.  You'll  have  to  brief  me  on  what  those  emission 
limits  are  and  what  the  geographical  spread  of  the 

Mr.  BiLiRAKis.  Well,  the  ranges  that  we  talk  about  here,  I  guess 
what— 10,  12  million  tons?  Less— 8,  9,  10? 

Mr.  Galloway.  It  certainly  would  not  hurt.  They  would  certainly 
not  get  more  acidic.  I  know  that  is  not  the  answer  that  you  want, 
but 

Mr.  BiLiRAKis.  I  am  not  particularly  looking  for  an  answer,  the 
way  Mr.  Swift  was.  I  honestly  would  like  to  know  some  answers. 

Mr.  Galloway.  Well,  let  me  say  it  this  way.  If  those  controls 
reduce  sulfur  deposition  in  Florida,  then  yes,  those  lakes  would  re- 
cover. 

Mr.  BiLiRAKis.  Do  you  agree.  Dr.  Cowling?  You  are  shaking  your 
head. 

Mr.  Cowling.  The  reason  I  am  saying  that,  and  I  am  also  sympa- 
thetic with  Jim's  concern,  is  where  did  the  8  million  tons  come 
from?  If  they  came  in  Texas  or  they  came  in  Alabama  or  they 
came  in  Minnesota  or  they  came  in  Maine  it  would  make  quite  a 
difference  the  extent  to  which  Florida's  lakes  would  respond,  and 
the  Tennessee  Valley  Authority,  for  example,  has  committed  itself 
to  a  1.1  million  ton  a  year  decrease  in  SO2  emissions  alone  by  1992. 
That  is  going  to  help  and  if  there  were  more  commitments  that 
close  to  Florida,  it  will  help. 

Mr.  BiLiRAKis.  Good  point.  Now  I  would  ask,  and  it  has  been  ac- 
knowledged certainly  by  Dr.  Mahoney  and  I'd  say  the  rest  of  you 
that  streams  and  lakes  in  Florida  are  naturally  acidic — I  guess  we 
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don't  know  to  what  degree  yet,  but  they  are  naturally  acidic.  Is 
that  correct? 

Mr.  Galloway.  Some. 

Mr.  BiLiRAKis.  Some.  All  right.  That  being  the  case,  what  level 
reduction  in  acidity  is  advisable?  I  mean,  there  is  a  particular  point 
where  we  are  never  going  to  reduce  acidity  further  because  of  the 
natural  factors? 

Mr.  Galloway.  That's  correct.  That  is  why  it  is  so  important  to 
differentiate  between  brown  water  lakes,  which  are  naturally 
acidic  due  to  organic  acids — you  mentioned  pine  needle  runoff — or 
the  clear  water  lakes,  of  which  you  can  eliminate  pine  needle 
runoff  or  other  organic  acid  types  as  a  source  of  acidification — 
cause  of  acidification. 

For  those  clear  water  lakes,  if  you  increase  the  pH  of  the  lake 
above  5.3,  5.5,  then  you  are  getting  in  the  range  where  biological 
populations  can  begin  to  experience  some  degree  of  normalcy. 

I'd  like  to  have  a  follow-on,  if  I  may,  to  a  point  you  raised  earlier, 
a  bit  of  a  perceived  conflict  in  the  testimony  between  Jim  the  First 
and  Jim  the  Second. 

You  were  making  comments  about  changes  in  the  northeastern 
United  States  and  southeastern  Canada  relative  to  relatively  con- 
stant levels  of  sulfur  deposition.  You  are  also  making  some  com- 
ments about  the  scientific  process.  I  would  like  to  use  the  latter  to 
respond  to  the  former. 

The  scientific  process  involves  creating  a  hypothesis  or  coming 
up  with  a  theory  and  then  going  out  and  making  observations — in 
this  case,  the  environment — to  test  that  theory.  The  theory  states 
that  you  can  continue  to  have  acidification  of  streams  and  lakes 
with  constant  sulfur  deposition  because  of  acidification  of  the  soil 
reservoir.  The  theory  also  states  that  biological  populations  will  re- 
spond slowly  to  changes  in  chemical  composition  of  reservoirs,  and 
so  once  you  decrease — once  you  make  constant  sulfur  deposition 
you  can  have  continued  acidification  and  continued  increase  in  bio- 
logical effects. 

Now  observations  are  supposed  to  test  the  theory.  We  have  sever- 
al places  where  observations  have  shown  for  the  lakes  and  systems 
that  they  have  studied  that  with  constant  sulfur  deposition  you 
have  acidification  of  these  systems  and  delays  in  the  biological  im- 
pacts. 

Now  the  reason  we  can't  say  how  many  is  that  only  a  few  obser- 
vations have  been  made,  but  those  observations  support  the  theory, 
which  lends  credibility  to  the  theory  to  say  that  it  can  be  applied  to 
wider  variety — a  larger  population  of  lakes. 

Mr.  BiuRAKis.  But  in  specific  test  areas  you  can  tell  us  the  per- 
centage increase  in  acidification? 

Mr.  Galloway.  Yes.  For  those  systems  that  have  been  studied, 
that's  correct. 

Mr.  BiuRAKis.  And  yet  still  that  disagrees  with  the  conclusions 
made  by  NAPAP  in  terms  of  continuing  acidification? 

Mr.  Galloway.  I  am  not  sure  it  does. 

Mr.  BiLiRAKis.  You're  not?  It  doesn't? 

Mr.  Mahoney.  Well,  if  you'd  like,  I'll  respond  and  see  if  Dr.  Gal- 
loway  

Mr.  BiURAKis.  We  do  have  a  vote. 
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Mr.  Mahoney.  I  would  just  say  that  NAPAP's  conclusion  about 
the  Northeast  dealt  with  the  regional  pattern  and  the  conclusion 
was  that  the  data  suggests  that  the  regional  pattern  is  approxi- 
mately constant,  but  it  specifically  recognizes  that  individual  sys- 
tems can  change  as  a  matter  of  fact  and  I  don't  believe  we  are 
really  in  disagreement  about  that  point.  It  is  important  to  look  at 
individual  systems. 

If  I  can  for  just  an  instant,  sir,  in  answering  further,  responding 
to  your  question  about  what  change  would  be  beneficial  in  the 
Florida  lakes  or  streams,  that  is  exactly  the  kind  of  core  question 
that  we  are  trjdng  to  put  in  this  integrated  assessment  process,  be- 
cause now  that  we  have  a  lot  of  hypotheses  and  field  measure- 
ments, what  we  are  trjdng  to  do  in  a  couple  of  years  is  to  lay  down 
all  these  things,  of  course  in  a  massive  structure  at  the  detail  level, 
but  get  it  together,  ask  those  questions,  have  them  reviewed  by  the 
scientists  involved  and  others  who  want  to  look  at  it,  prepare  the 
answers  and  have  those  answers  reviewed  too,  because  there  is  all 
this  uncertainty  and  then  finally  bring  all  that  back  into  some 
fairly  simple  conclusions. 

Mr.  BiLiRAKis.  Are  you  telling  me — I'm  going  to  say  this  very 
quickly  before  the  chairman  stops,  but  are  you  telling  the  Congress 
that  we  should  hold  off  on  any  reduction  of  SO2  emissions  for  the 
time  being  until  those  couple  of  years  are  up?  Are  you  suggesting 
that  to  the  Congress? 

Mr.  Mahoney.  Suggesting  it  insofar  as  the  Congress  wants  to 
base  any  decisions  about  control  on  the  information  which  has 
been  developed  over  these  years. 

Mr.  Sharp.  The  time  of  the  gentleman  has  expired.  I'll  tell  my 
colleague  from  AlabEima  if  he  wishes  just  a  few  moments  now,  we'll 
finally  take  it.  Otherwise,  we  are  going  to  break  and  come  back 
after  the  vote. 

Mr.  Callahan.  Thank  you,  Mr.  Chairman.  We  might  as  well  go 
ahead  and  finish,  but  let  me  just  ask  permission  to  submit  ques- 
tions to  the  panelists  and  ask  that  they  respond  and  that  that  be 
made  part  of  the  record. 

Mr.  Sharp.  Certainly. 

Mr.  Callahan.  I've  sat  through  two  of  these  hearings,  Mr.  Chair- 
man, as  co-chairman  of  the  forestry  caucus,  we're  very  interested 
in  acid  rain  legislation.  Here  today  I've  seen  no  conclusive  indica- 
tion from  either  hearing  that  there  is  a  need  for  a  legislative 
remedy.  It's  very  difficult  to  get  straightforward  answers  and  that 
is  not  disrespectful,  it's  just  complicated  answers  that  you  give  us. 

There  is  one  remedy  we  have  not  sought  but  I  intend  to  begin 
that  process  maybe  this  weekend  and  save  us  a  lot  of  time,  and  I 
think  I'll  consult  with  my  astrologer.  And  possibly  she  can  give  me 
some  indication  as  to  whether  or  not  there  is  a  necessity  to  intro- 
duce or  support  any  legislation  with  regard  to  acid  rain  this  year. 

Mr.  Sharp.  I  appreciate  the  gentleman's  remarks.  I  just  hope  we 
won't  get  sexist  about  astrologers.  There  are  male  as  well  as  female 
astrologers. 

Mr.  Callahan.  That's  my  astrologer. 

Mr.  Sharp.  I  see.  We  are  going  to  have  to  rush  over  to  vote.  We 
would  like  to  take  a  break.  We  are  going  to  excuse  Dr.  Hidy.  If  our 
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other  witnesses  are  willing  to  stay,  we  will  try  to  close  out  by  4:30, 
so  that  people  can  make  airplanes  and  other  things. 

Thank  you  very  much.  We'll  take  a  break. 

[Brief  recess.] 

Mr.  Sharp.  The  committee  will  please  come  back  to  order. 

First  of  all,  the  Chair  has  some  questions  that  we  will  submit 
from  Mr.  Swift,  who  wishes  to  have  those  answered,  and  Mr. 
Synar,  as  well.  And  I  believe  Mr.  Bruce  is  making  a  telephone  call 
and  will  be  here  momentarily. 

Let's  see  if  I  can  find  my  train  of  thought  again  after  these  dis- 
ruptions. 

Let  me  go  back  to  one  thing  that  keeps  coming  back  up,  you 
know,  the  tons  and  timing  question,  and  see  if  I  can  just  get  any 
indication  of  certainties  or  uncertainties  out  of  you. 

I  guess  the  place  to  start  is  with  what  I  understand  to  be  the  po- 
sition of  Mr.  Galloway  that,  if  we  would  make  a  50  percent  reduc- 
tion, we  would  see  recovery  in  about  10  years  of  most  of  the  aquat- 
ic systems,  the  ones  that  he  identified  as  being  damaged  by  man- 
made  acidity,  what  we  put  up  in  the  air. 

Is  that  level  something  that  others  would  identify  as  a  way  to 
define  the  goal  for  us?  What  kind  of  certainty  arises  around  the  50 
percent  mark  as  the  level  to  be  achieved? 

And  a  collateral  question  is:  Suppose  we  make  the  value  judg- 
ment or  the  critical  judgment  here  that,  given  the  uncertainties 
that  we  hear  and  the  costs  that  we  hear,  we  decide  collectively — 
not  everybody  here  would  agree  to  that,  but  we  won't  go  that  far — 
but  is  there  another  useful  level? 

In  other  words,  is  this  the  kind  of  thing  which  every  ton  that  we 
reduce  is  viewed  as  a  positive,  or  is  this  the  kind  of  thing  where,  if 
we  don't  really  reach  8  to  10  million  tons  or  14  million  tons,  we 
better  just  defer  the  question?  It  isn't  worth  investing  the  time  and 
the  political  capital  and  the  economic  capital  to  do  it? 

Dr.  Galloway,  why  don't  I  let  you,  first,  if  I  haven't  stated  it  cor- 
rectly, restate  or  assess  that,  and  then  see  if  I  can  get  others  to 
comment  on  their  comfort  level  with  that  proposition. 

Mr.  Galloway.  I'll  be  glad  to  respond.  You  asked  a  series  of 
questions  and,  if  I  leave  one  out,  you  let  me  know.  I'm  sure  you 
will. 

First  of  all,  my  statement  said  50  percent  reduction  in  deposition. 
And  then  I  mentioned  that  that  requires  reduction  in  emissions, 
but  how  much  reduction  in  emissions  is  dependent  on  where  those 
reductions  occur. 

Mr.  Sharp.  Oh.  I  see.  I'm  sorry.  It's  the  deposition  level  you're 
talking  about. 

Mr.  Galloway.  That's  right.  The  deposition  level. 

OK.  You  have  the  whole  dynamic  of  emissions  relative  to  going 
up  in  the  air  and  where  they  come  down.  But  depositions  at  50  per- 
cent. 

The  next  general  question  you  had  was  whether  that  was  some- 
thing that  I  had  come  up  with  by  picking  it  out  of  the  air,  so  to 
speak,  or  is  that  something  that's  generally  accepted. 

I  took  that  number  from  a  review  from  a  recent  workshop  that 
was  held  on  this  specific  issue  of  critical  loads.  And,  at  that  time, 
the  scientists  who  had  been  working  in  the  area  concluded  that  on 
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the  order  of  10  kilograms  of  sulfur  per  hectare  per  year  was  an  ac- 
ceptable loading. 

Now,  I  said  that's  50  percent  reduction,  because  of  the  emissions 
in  this  part  of  the  world. 

In  another  part  of  the  world,  Scandinavia  and  Europe,  it 
wouldn't  be  50  percent.  But  the  number  of  10  kilograms  of  sulfur 
per  hectare  per  year  is  the  accepted  load. 

The  uncertainty  about  that  number  is  10  plus  or  minus  5  kilo- 
grams of  sulfur  per  hectare  per  year. 

So,  if  you  wanted  to  target  eastern  North  America  for  that  re- 
duction, you  would  have  to  go  to  the  people  who  know  about  emis- 
sions versus  transport  and  transformation  in  the  atmosphere,  and 
say:  I  want  to  receive  10  kilograms  of  sulfur  per  hectare  per  year 
in  New  England,  say.  Where  would  you  have  to  reduce  that? 
Where  would  you  have  to  reduce  sulfur  emissions? 

Dr.  Mahoney  has  mentioned  that  there  is  a  model  being  worked 
on,  the  regional  acid  deposition  model,  which  is  to  provide  that  link 
between  what  goes  up  in  the  air  and  when  it  comes  down. 

That's  the  extent  of  my  memory  on  your  questions,  and,  if  you 
have  a 

Mr.  Sharp.  I'm  having  trouble  myself. 

Are  there  others  that  would  care  to  comment  on  that  50  percent 
figure  as  to  whether  they  think  other  scientists  would  agree  with 
that  50  percent  deposition  reduction? 

First  of  all,  with  the  statement  that  the  10  kilograms  per  hectare 
is  a  legitimate,  reasonable  standard  to  seek  to  achieve  for  what's 
happening. 

Mr.  Galloway.  That's  total  sulfur  deposition.  We  have  to  be 
very  careful  with  units,  because  some  of  the  critical  load  units  are 
kilograms  of  wet  sulfates,  sulfate  wet  deposited.  Some  are  kilo- 
grams of  sulfur  of  wet  only. 

What  I'm  talking  about  is  kilograms  of  total  sulfur,  wet  deposi- 
tion plus  dry  deposition. 

Mr.  Sharp.  But,  obviously,  when  you  work  that  back,  some  of  the 
legislative  proposals  claim  they're  going  to  make  a  50  percent  re- 
duction. And,  if  I  understand,  the  language  of  their  promotion  of 
those  is  based  upon  a  takeoff  from  the  kind  of  thing  you  have  just 
said. 

Mr.  Galloway.  That's  correct. 

Mr.  Sharp.  But,  if  I  understand  what  you've  also  said  about  this, 
that  link  is  not  what  is  as  well  established.  In  other  words,  that  it's 
the  tracing  back  from  what's  on  the  ground  here  to  here.  The  re- 
sponse may  not  be  simply  to  reduce  sulfur  emissions.  Or,  am  I 
wrong  about  that? 

Mr.  Galloway.  Well,  if  you  are  targeting  a  lake  in  the  Adiron- 
dacks  or  a  stream  in  Virginia  to  experience  that  deposition,  I  think 
any  atmospheric  scientist  would  be  hard  pressed  to  say  exactly  at 
what  plants  you  should  reduce  that  sulfur. 

If  you're  targeting  eastern  United  States  or,  more  correctly,  east- 
ern North  America,  then  it  would  be  very  correct  to  reduce  emis- 
sions across  the  scale  of  eastern  United  States  and  eastern  North 
America. 

And  on  those  scales,  it's  generally  accepted  that  there  is  a  linear- 
ity in  the  relationships  between  the  emissions  and  depositions. 


97 

Mr.  Sharp.  Gross  linearity  between  the  things. 

Mr.  Galloway.  That's  right. 

Mr.  Sharp.  It's  just  the  more  narrow  range. 

Mr.  Galloway.  That's  right.  I  think  Ellis  referred  to  that  in  his 
verbal  testimony. 

Mr.  Sharp.  Yes,  Dr.  Mahoney. 

Mr.  Mahoney.  Mr.  Sharp,  if  I  can,  I  think  it's  good  to  elaborate 
or  extend  those  views  somewhat. 

I  agree  with  Dr.  Galloway  in  large  part,  but  it's  very  easy  to 
have  a  couple  of  matters  taken  more  strictly  than  they  should  be. 

For  example,  I  can't  agree  with  the  concept  that  there  is  a  gross 
linearity  over  the  large  region.  I  can  agree  with  it  as  a  scientific 
concept,  but  not  as  one  which  would  say:  Well,  if  we  think  we 
ought  to  have  half  as  much  deposition  or  a  50  percent  reduction  in 
deposition,  the  right  thing  to  do  about  that  is  let's  just  get  a  50  per- 
cent reduction  in  emissions  over-all  and  we'll  find  that. 

And,  if  we're  not  very  cautious  about  that,  we  will,  I  think,  have 
a  misunderstanding  there. 

I  would  trace  the  same  chain  of  questions  that  you've  just  been 
putting  slightly  differently. 

First  of  all,  there  is  a  natural  deposition,  as  we've  all  agreed, 
that's  much  smaller  than  the  man-made  causes  in  the  eastern 
North  America.  No  one  disagrees  about  that.  And,  in  an  ideal 
world,  we  go  all  the  way  back  to  that,  but  we  can't. 

So,  the  relevant  question  is:  What  level  would  we  want  to  get 
down  to  if  we  want  to  have  fewer  effects  than  we  see  now?  And  the 
debate  has  focused  around  numbers,  as  Dr.  Galloway  has  indicated. 
But  don't  forget  the  plus  or  minus  5,  and  don't  forget  that  different 
watersheds  can  have  different  effects  and  the  like. 

All  of  that  sometimes  has  got  to  be  reduced  down.  And  that's 
what  we  are  trying  to  do  when  we  deliver  our  NAPAP  reports,  to 
say  what  exactly  are  we  trying  to  achieve  on  that  part  of  the  prob- 
lem. 

But,  remember,  the  statement  is  also  that  the  changes  seen  in 
the  chemistry  and  in  the  biological  systems  have  been  gradual  in 
large  part.  What  that  means — I'm  not  saying  that  they're  not  im- 
portant. What  it  means  is  that,  if  we  had  one  level  of  reduction,  a 
level  somewhat  different  would  have  a  slightly  different  effect. 

We  don't  see,  generally,  points  where  all  of  a  sudden  a  little  bit 
more  reduction  causes  much  improvement.  It  tends  to  go  along  a 
scale.  And,  as  a  result  of  that,  we  have  to  bring  our  ideas  back  to — 
we  have  to  cut  somewhere  to  make  recommendations  in  time. 

So,  that  kind  of  recommendation  that  you're  hearing  about  here, 
we  in  the  scientific  community,  I  think,  would  like  to  get  it  on  the 
table,  get  it  spread  out  as  written  ideas,  have  it  reviewed  by  every- 
body who  wants  to  pay  attention  to  it,  and  then  start  developing 
our  strategies  around  that. 

For  example,  the  strategy  about  where  to  control,  finally,  is  not, 
as  I  think  everybody  would  agree,  as  simple  as  just:  Give  me  an  X 
percent  reduction  desired,  and  the  best  thing  to  do  is  to  go  out  and 
get  X  percent  emission  reductions  everywhere. 

And  that  whole  thing's  complicated  at  least  one  more  step  by  the 
matter  of  timing  that  we've  been  talking  about.  Because,  if  we  said: 
Well,  we  know  it  would  be  better  to  do  it  sooner,  but,  if  doing  it 
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sooner  means  we  don't  get  certain  other  emissions  reductions,  like 
we  don't  get  nitrogen  emission  reductions  that  we  might  want  for 
other  reasons,  that's  not  a  good  choice. 

In  that  sense — and  I'm  sort  of  summarizing — the  thing  we'd  Uke 
to  get  out  of  our  integrated  report  in  the  next  couple  of  years  is 
some  solid  recommendations  about  how  to  get  the  best  benefit  for 
whatever  level  of  investment  is  made. 

It's  not  simply  what  reductions  have  we  got  to  get.  But,  if  as  a 
Nation  we  do  invest  in  it,  it  will  be  all  of  our  resources  and  funds 
that  pay  for  this.  The  scientific  community  ought  to  be  doing  all  it 
can  to  make  sure  we  get  the  most  benefit  for  it. 

Mr.  Sharp.  And  you  expect  your  report  to  be  able  to  give  us  over 
the  next  2  years  a  recommendation  on  what  would  be  the  best  in- 
vestment to  make  for  our  money.  In  other  words,  you'll  be  able  to 
give  us  some  alternative  parameters  as  to  what  we  might  do. 

Mr.  Mahoney.  Yes,  sir.  Since  you've  added  that  part,  I  can  say 
simply  yes. 

If  you  had  said,  the  best,  I'd  have  to  say:  Well,  we'll  give  you  dif- 
ferent scenarios.  Because  there  are  all  the  value  judgments. 

But,  yes,  we  do  intend  to  lay  out  the  broad  parameters  that 
would  give  the  best  resolution  of  the  various  effects  we're  talking 
about.  Taking  account,  as  has  come  up  here,  that  we  have  an  ozone 
problem  as  well  as  an  acid  deposition  problem,  and  we  need  to  con- 
sider how  to  apply  technology  to  both  of  those,  instead  of  marching 
ahead  on  one  alone  and  then  having  to  go  back  again  on  the  other 
one. 

Mr.  Sharp.  If  I  could  ask  Dr.  Cowling  to  also  comment  on  that, 
then  I  will  let  my  colleague  from  Illinois  speak. 

Did,  in  the  National  Academy  of  Sciences,  in  any  of  those  report, 
did  they  indicate  that,  as  a  target,  it  ought  to  be  50  percent  or  give 
any  kind  of  basis  on  which  we  might  draw  the  conclusion  that  it 
ought  to  be  a  50  percent  reduction  in  the  emissions? 

Mr.  Cowling.  I  think,  if  we  could  talk  in  terms  of  the  deposition, 
we're  safer.  That's  where  the  science  is  on  the  strongest  grounds. 

We're  struggling  with  an  interface  between  science  and  political 
decision-making,  and  one  of  the  things  that  could  be  extremely 
helpful  to  us  in  science  is  to  know  what  are  the  ecosystem  values 
that  you  want  protected. 

Do  you  want  clear  water  lakes  in  Florida  protected?  Is  it  suffi- 
cient to  do  something  about  Canada,  or  should  we  ignore  Canada  in 
our  decision-making?  Are  the  Adirondack  lakes  a  matter  of  con- 
cern to  the  Congress?  Are  the  streams  in  western  North  Carolina 
among  the  things  that  we  should  be  anxious  to  propose  some  alter- 
native scenarios  about  in  the  effort  within  NAPAP? 

The  more  that  the  Congress  says:  This  is  a  value  that  we  treas- 
ure and,  please,  in  NAPAP  do  something  that  would  give  us  guid- 
ance about  that.  To  that  extent,  we  can  focus  our  attention  much 
more  effectively. 

Mr.  Sharp.  You've  gotten  at  the  heart  of  what  true  politics  is  all 
about,  and  that  is  defining  the  public  values,  and  the  extraordinary 
difficulty  we  have  in  any  society  of  getting  folks  to  identify  that, 
because  some  segments  of  the  population  put  so  much  higher  value 
on  certain  things. 
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Also,  sometimes  their  value  judgments  are  affected  clearly  by 
whether  they  gain  or  lose  on  the  economic  scale,  as  well,  because 
they  put  a  high  value  on  that.  Some  do  and  some  don't.  It  would  be 
nice  if  more  of  us  were  able  to  set  that  value  in  context,  but  it's 
awfully  hard  for  people  to  do  that. 

The  difficulty  is,  of  course,  that  too  often  we  forget  that  that's 
what  we're  really  doing  in  politics,  is  trying  to  determine  those 
values.  And  the  hope  is  that  there's  somebody  out  there  who  magi- 
cally can  tell  us  what  those  values  are,  and  that  you  folks  can  abso- 
lutely define  what  they  are. 

But  there  does  seem  to  me  to  come  a  point  at  which  the  science 
clearly  triggers  our  value  concerns  that  are  latent  or  not  well  ar- 
ticulated or  defined.  And,  in  a  sense,  that's  what  we're  trying  to 
derive  from  you  folks,  is  to  say:  We're  not  very  knowledgeable 
about  what's  going  on  out  there  in  the  lakes  and  streams  and 
whatnot.  And  we  hear  that  we  ought  to  be,  because  over  30  or  40 
years  we  can  really  do  some  things  that,  when  we  wake  up,  it  will 
offend  our  values. 

So,  what  I  guess  we're  asking  you  is  to  help  us  see  whether  or 
not  what  you  are  able  to  study  and  know  should  trigger  our  con- 
cerns about  those  things.  Or  whether  we're  just  being  hyped  up  by 
somebody  who  wishes  all  the  streams  were  clean,  which  is  a  nice 
wish,  but  somebody  doesn't  have  to  worry  about  paying  the  bill. 

Mr.  Cowling.  I  think  politicians  are  very  cognizant  of  the  varie- 
ty of  public  opinions  that  they  must  meet. 

Mr.  Sharp.  And  the  change. 

Mr.  Cowling.  Oh,  yes,  the  changing  times.  So,  they're  not  stable. 
There's  variety  in  there  not  stable  in  time. 

Mr.  Sharp.  They  change  much  more  rapidly  than  the  ecosys- 
tems, let  me  tell  you. 

Mr.  CowuNG.  That  may  be  true.  But  there's  also  a  great  popula- 
tion of  trees 

Mr.  Sharp.  But  the  values  don't  necessarily.  Excuse  me  for  seiz- 
ing on  this. 

I  mean  there  are  some  longer-term  values,  if  they  get  articulated 
and  defined  in  a  public  debate,  which  I  think  people  care  about.  I 
think  they  do  care  about  public  health  and  the  environment. 

What  we  come  back  to  you  to  say  is:  How  much  should  we  be 
caring  at  the  moment?  Are  we  being  foolish  and  stupid  by  not 
making  the  decision?  Or,  are  we  being  wiser?  We've  got  limited  re- 
sources and  we'll  use  them  better  if  we'll  just  have  a  little  more 
patience? 

Mr.  CowuNG.  Well,  it's  the  understanding  and  the  characteriza- 
tion of  that  very  ability.  For  example,  white  pines  are  known  to  be 
sensitive  to  ozone,  but  it  is  some  very  sensitive  pines  that  show  con- 
spicuous symptoms. 

There's  another  population  of  white  pines  that  are  rather  moder- 
ate, or  even  substantially  resistant,  and  that's  among  the  values. 

The  hyper-sensitive  ones  we  may  have  already  eliminated  sub- 
stantially. We  were  left  with  a  substantial  diversity.  Is  that  diversi- 
ty sufficient?  That's  a  matter  of  public  judgment  and  debate. 

But  the  more  we  talk  about  these  matters — what  are  the  values? 
Do  we  wish  to  develop  an  environmental  ethic  in  our  political  ways 
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of  doing  things  in  this  country?  Is  that  something  the  people  want 
in  the  next  decade  or  so? 

And,  if  we  knew  more  about  that  and  if  we  knew  what  manifes- 
tations that  environmental  ethic  ought  to  take,  then  we  in  science 
can  devote  our  energies  to  the  better  definition  of  the  response 
functions  that  would  give  guidance  about  what  kinds  of  protection 
or  changes  of  emissions  patterns  would  be  desirable. 

Mr.  Sharp.  I  personally  believe  there's  a  very  strong  environ- 
mental ethic.  I  think  how  it's  focused  is  what  is  unclear,  and  that 
keeps  changing. 

I  need  to  let  my  poor  colleague,  who  has  waited  patiently,  have  a 
chance.  Our  colleague  from  Tennessee  has  been  very  concerned 
about  this  issue,  and  extremely  patient. 

I  saw  you  were  out  of  the  room,  or  I  wouldn't  even  have  recog- 
nized myself.  The  gentleman  from  Tennessee  is  recognized. 

STATEMENT  OF  HON.  JIM  COOPER,  A  REPRESENTATIVE  IN 
CONGRESS  FROM  THE  STATE  OF  TENNESSEE 

Mr.  Cooper.  I  appreciate  the  chairman  filibustering  on  my 
behalf.  I  also  appreciate  the  chairman  allowing  me  to  sit  in  on  this 
subcommittee  hearing,  since  I'm  not  formally  a  member  of  this 
subcommittee,  although  I'm  extremely  interested  in  the  subject 
matter. 

Hearing  the  panelists,  it  seems  to  me  that  it's  relatively  evenly 
divided  between  those  panelists  who  think  that  Congress  needs 
more  information  and  those  panelists  who  think  Congress  needs 
more  courage.  I  would  be  the  first  to  admit  that  we  need  a  little 
more  of  both. 

I'm  very  sorry  that  Mr.  Hidy  is  not  here,  because  he  was  going  to 
be  the  particular  focus  of  my  remarks.  He  may  have  been  wiser 
than  he  knew  to  leave  early. 

In  searching  for  a  common  denominator  among  the  panelists,  it 
seems  to  me  that  Dr.  Friedman's  humorous  understatement  was 
amusing  but  not  quite  accurate,  when  he  said,  I  believe,  that  no 
one  claims  on  the  panel  that  decreased  sulfur  emissions  would  hurt 
anything. 

It  seems  to  me  that  there's  a  common  denominator  that's  much 
more  positive  and  much  more  active  than  that,  and  I  thought  it 
was  best  expressed  in  the  statement,  really  repeated  twice  in  Mr. 
Hidy's  testimony,  that  says,  let  me  quote:  "In  summary,  a  decision 
to  undertake  a  national  emissions  control  strategy  should  be  ap- 
proached in  terms  of  taking  prudent  restrictive  measures  for  envi- 
ronmental protection  as  an,  quote,  insurance  policy,  unquote,  for 
the  future." 

To  me,  that's  a  pretty  good  common  denominator,  because  even 
Mr.  Hidy  was  willing  to  admit  that  as  an  insurance  policy  there's 
no  harm  in  taking  prudent  restrictive  measures  right  now.  I  think 
that  is  what  my  colleague  Mr.  Swift  was  driving  at  with  some  of 
his  comments. 

To  me,  that's  a  very  important,  significant  statement.  And  my 
purpose  here  is  not  to  make  any  invidious  comparisons,  but  it  is 
my  impression  that  Mr.  Hidy's  institute,  whatever  EPRI  stands  for, 
is  heavily  funded  by  electric  utilities.  And  electric  utilities  contrib- 
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ute  to  the  vast  majority  of  the  sulfur  dioxide  problem  that  we've 
got  in  this  country. 

It  seems  to  me,  therefore,  that  Mr.  Hidy's  statement  is  particu- 
larly significant,  because  in  other  sorts  of  disputes  that  we  see  in 
Congress  we  don't  often  see  a  willingness  of  an  industry-related  in- 
stitute to  admit  any  problem  at  all,  and  they're  loathe  to  recom- 
mend any  action  whatsoever,  even  an  insurance  policy  type  action. 

So,  to  me,  Mr.  Hidy's  statement  was  almost  as  remarkable  as  the 
Tobacco  Institute  admitting  that  cigarettes  could  cause  cancer. 
Which  they  still  haven't  done  yet  to  my  knowledge. 

So,  I  wanted  to  congratulate  Mr.  Hidy,  but  also  to  point  out  that, 
with  that  sort  of  positive  common  denominator,  we  in  Congress 
should  be  willing  to  consider  and  debate  and  vote  on  positive  steps 
to  meet  that  insurance  policy  sort  of  approach — nothing  prohibi- 
tively expensive,  nothing  radical,  but  moderate,  modest  steps  that 
could  be  taken  today  so  that  we  don't  lose  any  more  time. 

There's  one  particular  I  want  to  explore:  the  cost  of  delay,  the 
extent  to  which  failure  to  achieve  early  emissions  reductions  accu- 
mulates and  ends  up  having  a  further  deleterious  effect  on  our  en- 
vironment. Because,  in  my  opinion,  even  the  NAPAP  study  with  its 
10  year  time  horizon — and  I  hope  that  work  is  not  expanding  to  fill 
the  time  and  money  given  to  it. 

That  10  year  delay,  how  damaging  has  that  been,  the  decade  of 
the  1980's,  devoted  to  looking  at  the  problem?  Would  any  of  you 
gentlemen  care  to  make  a  statement  about  that? 

And  my  follow-up  question  will  be:  How  damaging  is  the  delay  at 
the  other  end?  I  believe  only  Mr.  Friedman  has  addressed  the  ques- 
tion when  he  said,  the  difference  between  1998  and  2003  is  basical- 
ly negligible. 

How  damaging  is  the  delay,  both  at  the  front  end  of  the  process 
and  at  the  rear  end  of  the  process?  Mr.  Mahoney. 

Mr.  Mahoney.  Mr.  Cooper,  if  I  can  make  a  reference  to  Political 
Science  101. 

Only,  in  deference  to  the  chairman,  I  would  comment  first  that  I 
frequently  reflect  on  the  circumstance  that,  approximately  10  years 
after  broad  public  recognition  of  acid  rain  concerns  and  more  than 
10  years  in  the  case  of  many  in  the  scientific  community,  the  issue 
is  not  resolved. 

That  tells  me  that  there  are,  in  fact,  strong  competing  real  inter- 
ests that  cause  us  to  reflect  over  that  period. 

For  example,  if  the  actual  measured  effects  seen  over  the  period 
of  the  1980's,  the  period  the  studies  have  been  going  on,  had  been 
so  profound,  my  personal  view  is  that  the  Congress  would  have 
acted  sometime  much  earlier,  because  they  would  have  seen  the 
smoking  gun  or  whatever.  They  would  have  just  taken  action  earli- 
er on. 

On  the  other  hand,  if  the  measurements  to  date  showed  prob- 
lems, but  nothing  that  captured  the  broad  attention  sufficiently, 
this  probably  wouldn't  be  on  the  front  pages  at  all.  It  would  be  a 
special  issue  for  some  people,  but  it  wouldn't  be  a  major  matter. 

It's  a  remarkable  matter  that  10  years  after  recognition  it  is  still 
is  in  front  of  us  and  is  not  resolved.  And  that  is  a  measure  of  the 
challenge  and  the  difficulty  that  we're  dealing  with. 
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The  specific  question  of  costs  about  this,  I  think,  whgre  we  stand 
now,  the  issue  is  very  much  in  front  of  you.  No  one  denies,  on  this 
panel  certainly,  that  there  are  deposition  effects  and  that  those  de- 
serve attention.  I'm  trying  to  avoid  any  words  about  could,  should, 
specifically  as  to  what  level. 

And  the  issue  is  now  making  sure  that  any  commitments  ever 
undertaken  for  specific  action  are  efficient  and  effective  and  that 
they  don't  get  in  the  way  of  other  actions  or  they  aren't  counter- 
productive as  to  matters  we  might  want  to  undertake  in  the  future. 

We  remember  the  long-term  picture  is  that  much  of  the  concern 
about  sulfur  oxide  emissions  will  go  away  in  time  as  the  existing 
generation  of  facilities  are  phased  out  over  the  next  20  and  30 

years. 

So,  the  real  tough  question,  along  with  everything  else,  is  how 
much  to  invest  and  how  much  of  the  public  wealth  to  spend  on  the 
issue  of  fixing  up  facilities  that  are  in  their  middle  and  late  life- 
time. 

Mr.  Cooper.  I  think  you're  hitting  on  the  real  point  there,  be- 
cause all  it  would  take,  in  my  opinion,  given  the  5  to  10  year  lead 
time,  should  we  impose  anything  legislatively,  is  another  10  year 
NAPAP  study,  and  it  would  be  too  late.  The  plants  you  were  affix- 
ing technology  to  would  be  dead  plants. 

And  we're  already,  as  you  point  out,  in  the  mid  to  late  life  cycle 
of  these  plants.  Speed  has  an  extra  meaning,  it  seems  to  me,  in 
that  context.  Especially  when  certain  utilities,  as  Dr.  Cowling  was 
very  gracious  to  point  out,  like  the  Tennessee  Valley  Authority, 
where  I'm  from,  were  willing  to  go  ahead  and  assume  this  burden 
early  on. 

To  me,  there's  been  a  dramatic  difference  in  approach  among 
American  utilities,  and  I  think  those  who  face  the  problem  early 
and  wisely,  as  it  turns  out,  deserve  some  credit  for  that. 

Dr.  Cowling. 

Mr.  Cowling.  I'd  just  like  to  mention  again  the  fact  that  that 
was  a  decision  made  in  the  absence  of  a  regulatory  requirement, 
and  at  the  expense  of  the  ratepayers. 

Although  every  time  I've  brought  up  this  question  of  energy  con- 
servation, I  think  it's  significant  that  part  of  the  Tennessee  Valley 
Authority's  capacity  to  deliver  on  its  intention  to  decrease  emis- 
sions is  going  to  be  achieved  by  energy  conservation. 

And  they  have  an  organized  plan  of  eliminating  inefficient  re- 
frigerators, just  to  take  one  thing,  and  inefficient  motors.  Those  are 
energy  conservation  approaches. 

The  Tennessee  Valley  Authority  is  making  an  educational  cam- 
paign within  the  Tennessee  Valley  to  educate  people  about  getting 
rid  of  old  motors.  I  mean,  that's  not  a  very  complicated  thing,  but 
it  works.  It  reduces  the  energy  demand.  Therefore,  it  reduces  emis- 
sions, and,  therefore,  we  get  conservation. 

I'm  biased.  I'm  an  educator.  I  believe  that  the  American  people 
would  respond  to  a  clear  definition  of  educational  goals  where 
these  issues  are  at  hand.  And  there  are  things  that  you,  me,  every- 
one of  us  in  this  room  could  do  to  diminish  our  demands  on  the 
energy  budget  of  our  country. 

Mr.  Cooper.  The  TVA  gets  very  little  praise  nowadays.  I'm  very 
thankful  for 
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Mr.  Sharp.  Would  the  gentleman  yield? 

Mr.  Cooper.  Yes,  sir. 

Mr.  Sharp.  I  just  wanted  to  indicate  that,  in  fact,  we  are  plan- 
ning a  panel  on  the  contribution  that  conservation  can  make  to 
this,  as  well  as  a  panel  on  clean  coal  technology,  what  contribution 
it  potentially  can  make. 

And  I  share  your  view  that  there's  a  whale  of  a  lot  that  can  be 
done  and  at  least  some  have  done  on  conservation. 

Regrettably  there  are  some  folks  in  the  utility  industry  that  have 
still  got  their  heads  in  the  sand  of  10  and  15  and  20  years  ago,  who 
can't  seem  to  get  out  of  the  notion  that  they  have  any  responsibil- 
ity to  help  get  the  consumer  more  efficient  and  rather  love  to  build 
plants  and 

Mr.  Cooper.  Mr.  Chairman,  if  I  could  ask  one  further  general 
question. 

Mr.  Sharp.  Certainly. 

Mr.  Cooper.  In  my  research  into  this  issue,  it  seems  to  me  that 
there  are  two  fundamental  approaches,  should  we  decide  to  try  to 
control  emissions.  You  can  have  a  rate  approach  and  look  at  1.2. 
Or,  you  can  have  a  tonnage  approach,  which  is  actually  my  prefer- 
ence. 

It  seems  to  me,  and  I  would  like  to  get  your  reaction  to  it,  that  if 
you  rely  exclusively  on  a  rate  approach,  you  are  losing  the  accumu- 
lative reduction  effect  that  I  think  most  of  us  are  looking  for.  You 
allow  more  clean  plants  to  be  built,  and  we're  thankful  that  they're 
clean,  but  it  increases  total  emissions. 

Whereas,  if  you  take  a  tonnage  approach  and  look  at  reducing 
the  absolute  level  of  emissions  by  a  certain  amount,  you  are  con- 
trolling the  limits  of  the  damage.  And,  to  me,  this  second  tonnage 
approach  is  more  effective,  and  is  a  little  bit  tougher,  but  should  be 
the  preferred  approach.  I'd  like  to  get  your  reactions  to  that,  if 
anyone  would  like  to  comment. 

No  takers. 

Mr.  Friedman.  It  becomes  an  exercise  in  acid  rain  numbers. 
OTA  has  analyzed  many,  many  bills  over  the  last  6  years,  and 
either  approach,  depending  upon  the  specifics  approach,  can  come 
up  with  a  whole  range  of  eventual  emissions  reductions.  By  some 
year,  2020  or  2030,  emissions  will  be  at  a  given  level. 

If  someone  can  say:  I  would  like  emissions  to  be  at  approximately 
this  level,  certainly  then  the  tonnage  approach  has  greater  certain- 
ty to  it.  The  rate  approach  has  some  other  equity  attributes  and 
some  other  reasons  why  many  find  it  to  be  attractive. 

But  you  can  reach  your  eventual  target  by  either  approach. 

Mr.  Cooper.  Any  other  comments? 

Mr.  Cowling.  I  was  just  going  to  say  that  I  remember  one  of  the 
vice  presidents  of  Inco,  the  International  Nickel  Corporation, 
saying:  Tell  us  what  the  target  is,  and  let  us  contribute  to  the  defi- 
nition of  the  processes  by  which  we  can  achieve  that  target. 

I  think  that's  a  very  sensible  thing,  and  that's  what  I  had  in 
mind  when  I  wrote  here:  cooperation,  consultation,  and  statesman- 
ship. 

And  I  was  thinking  of  David  Friedman  when  I  wrote:  Statesman- 
ship is  likely  to  produce  more  economically  and  scientifically  sound 
management  plans  than  legislatively-mandated  solutions. 
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I  would  say  of  either  sort,  if  the  target  is  known  and  an  appeal  is 
made  to  responsible  business  leaders  to  take  their  responsibilities 
seriously,  how  many  more  David  Friedmans  are  there  out  there 
who  would  make  a  difference  in  the  total  emissions  by  virtue  of 
their  own  dedication  to  a  target  which  was  mutually  agreed  was 
desirable,  whether  forced  by  regulation  or  encouraged  by  educa- 
tion? 

Mr.  Cooper.  Thank  you,  Mr.  Chairman.  I  appreciate  your  indul- 
gence. 

Mr.  Sharp.  The  gentleman  from  Illinois  is  recognized,  another 
patient  member  here. 

Mr.  Bruce.  Let's  get  back  to  air  transport.  The  1983  NAS  study 
said  that,  as  far  as  they  could  find,  there  wasn't  a  currently  vali- 
dated model  accurate  enough  to  predict  and  attribute  the  deposi- 
tion in  one  region  as  originating  in  another. 

Is  there  anything  that's  changed  since  1983?  I  understood  that 
you're  working  on  a  model.  Other  than  the  work  that  you're  doing 
on  a  model,  has  anybody  else  got  a  better  model  than  what  you're 
preparing? 

Mr.  Mahoney.  There  are  two  broad-scale  models  currently  in  de- 
velopment and  testing. 

One  is  the  one  sponsored  by  NAPAP  and  developed  by  EPA  and 
NOAH  scientists  and  contractors  working  for  them.  The  second  one 
is  a  model  very  similar  in  its  scope  being  developed  under  the  spon- 
sorship of  the  Canadian  Government  with  joint  help  from  the  West 
German  Government. 

Both  of  these  models  are  in  a  full-blown  state  now,  and  are  being 
tested  with  field  measurements.  In  fact,  a  very  large-scale  field  pro- 
gram begins  right  away,  within  the  next  couple  of  weeks. 

It  will  be  going  on  over  this  summer  and  next  spring,  and  the 
resources  for  that  field  program  are  so  large  that  the  work  is  being 
jointly  sponsored  by  the  Canadians,  the  West  Germans,  ourselves, 
and,  in  fact,  Dr.  Hidy's  institution,  the  Electric  Power  Research  In- 
stitute. 

Mr.  Bruce.  This  is  a  joint  model?  Or,  do  you  have  a  model  and 
they  have  a  model,  the  Canadians  have  a  model  with  West  Germa- 
ny? 

Mr.  Mahoney.  There's  a  Canadian-West  German  model,  and 
there's  an  American  model.  That's  correct. 

Mr.  Bruce.  And  you're  going  to  start  field  testing  them  this 
summer? 

Mr.  Mahoney.  This  summer. 

Mr.  Bruce.  And  when  will  the  results  of  the  field  tests  be  avail- 
able? 

Mr.  Mahoney.  Beginning  late  this  year  and  through  next  year. 

Mr.  Bruce.  And  what,  if  anything,  are  they  likely  to  tell  us? 

Mr.  Mahoney.  The  most  important  matters  that  we're  trying  to 
learn  from  the  models  are,  in  my  view,  two  questions. 

One,  the  geographic  distance  over  which  we  see  the  major  effects 
from  sources,  both  individual  sources  and  the  source  regions  that 
we  study.  How  far  does  the  material  in  the  atmosphere  have  to  go 
before  the  acidic  compounds  develop  and  get  deposited?  That's  kind 
of  a  bottom  line  question  for  that. 
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Second  is  the  question  of  linearity.  We've  heard  about  linearity 
in  different  ways,  the  idea  that  what  goes  up  has  to  come  down. 
But  it  makes  a  big  difference  as  to  where  it  comes  down. 

For  example,  we  do  know  right  now  that  the  summertime  condi- 
tion is  one  that  produces  a  much  higher  rate  of  acid  formation 
than  the  wintertime.  Profoundly.  About  40  percent. 

If  we  had  equal  conditions,  we'd  have  25  percent  of  all  the  depo- 
sition in  each  of  the  four  seasons.  Instead,  we  have  about  40  per- 
cent in  the  summer  season. 

And,  in  line  with  Mr.  Cooper's  question,  by  the  way,  a  tonnage 
approach  might  be  one  that  would  look  for  ways  to  preferentially 
reduce  emissions  in  the  summer  as  far  as  total  loading  is  con- 
cerned, by  scheduling  maintenance  then,  by  using  hydro  or  gas  or 
other  things  in  cases  where  that  might  be  suitable. 

But  these  are  the  kinds  of  issues  that  we  will  analyze  with  the 
model.  Where  material  is  deposited  finally  and  the  special  atmos- 
pheric chemistry  questions,  how  much  acid  material  is  produced  at 
various  times  of  the  year. 

Mr.  Bruce.  Is  it  possible  that  the  model  that  the  Canadians  put 
together  will  show  that  we're  the  problem  and  our  model  will  show 
that  the  Canadians  are  the  problem? 

Mr.  Mahoney.  No,  sir.  I  really  don't 

Mr.  Bruce.  I  mean  that  seriously. 

Mr.  Mahoney.  I  understand. 

Mr.  Bruce.  I  mean  that,  with  them  having  a  model  and  us 
having  a  model,  that  we're  both  going  to  get  into  this  same  thing 
with  all  of  you  here,  that  each  model  is  going  to  prove  something 
different. 

Mr.  Mahoney.  I  don't  think  so,  broadly.  I  think  this  is  a  case 
where  there  is  a  very  beneficial  joint  effort  underway.  It's  a  case  of 
some  good  science  being  done,  I  think.  And  I  think  the  broad  view 
of  the  scientific  community  is  that  both  of  these  efforts  are  abso- 
lutely first  rate. 

In  fact,  these  models,  either  or  both  of  them,  will  be  used  prob- 
ably by  countries  all  over  the  world  to  look  at  the  same  matters. 

And  the  fact  that  we've  got  such  joint  field  evaluation  going  on, 
that  we've  had  continuous  meetings  and  exchange  of  scientific  data 
between  the  two  groups  and  the  investigators  all  work  very  closely 
together,  this  is  not  a  case  where  we're  going  to  get  a  classic  shoot- 
ing match. 

The  broad  patterns  are  pretty  well  known,  but  the  questions  of 
the  effectiveness  of  what  controls  where  is  what  we're  trying  to 
sort  out. 

But,  no,  I  don't  think  we'll  have  what  you  asked.  There's  no 
chance,  in  my  view,  that  we  would  see  a  result  which  would  be 
that  each  side  now  blames  the  other  side. 

There  will  be  differences,  and  that's  the  benefit  of  the  independ- 
ent development.  But  I  think  those  differences  will  be  more  focused 
on  some  of  the  specific  technical  matters. 

Mr.  Bruce.  Can  I  just  ask  you  one  more  question  about  your 
model?  Is  it  based  on  collection  of  data  throughout  the  United 
States  that  you've  fed  into  a  computer,  or  is  it  a  computer  model 
where  you  have  put  in  figures  and  air  currents  and  velocities  and 
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get  a  theoretical  viewpoint  of  where  it  would  most  likely  land? 
What  is  the  underlying  data  system  on  which  the  model  operates? 

Mr.  Mahoney.  The  data  system  is  the  real  world  data  for  the 
United  States  as  broadly  as  we  could  get  it.  That's  emissions  data, 
the  sources,  and  then  the  meteorological  data,  too,  and  that's  all 
used.  Specifically,  from  the  Weather  Service  observations  and  the 
like. 

The  big  benefit  of  doing  this,  of  course,  is  that,  once  you  have  the 
emissions  data  for  the  current  condition  and  test  that  out,  then  we 
can  look  at  the  patterns  of  emissions. 

The  whole  re^on  for  doing  this,  and  getting  it  tested  and  then 
running  it,  is  to  say,  OK,  now  let's  do  the  what-ifs  scenarios  and 
let's  look  at  the  next  10  and  20  years  with  various  types  of  control 
options  and  see  how  much  difference  in  the  deposition  that  all 
makes. 

That's  what  we're  doing,  and  trying  to  translate  those  deposition 
changes  back  to  how  much  control  or  improvement  we'll  see  in  the 
water  systems  and  the  forests  and  the  like  at  the  end  of  the  proc- 
ess. 

Mr.  Bruce.  Just  one  final  question  on  this.  The  Electric  Power 
Research  Institute  and  the  EPA  tried  to  assist  the  Canadians  in  as- 
sessing the  problems  they  had  with  acid  lakes  in  helping  develop 
their  study.  They  refused  any  assistance. 

What  is  the  extent  of  cooperation  between  our  Government, 
NAPAP,  and  every  one  in  working  with  the  Canadians  on  their 
model,  along  with  the  West  Germans? 

Mr.  Mahoney.  I  think  it  is  excellent.  There  are,  if  I  remember 
correctly,  literally  six  different  committees,  dealing  with  the  indi- 
vidual parts  of  the  whole  model  development  and  evaluation  exer- 
cise, that  are  in  place,  that  are  bilateral  committees.  They've  had  a 
whole  series  of  meetings. 

I  certainly  don't  want  to  come  here  and  claim  that  the  existence 
of  committees  is  the  only  measure  of  progress.  But  the  point  is  that 
I  think  there  is  truly  a  very  good  working  relationship  among  all 
the  key  people. 

Mr.  Bruce.  Thank  you,  Mr.  Chairman. 

Mr.  Sharp.  Thank  you.  Does  my  colleague  from  Tennessee  have 
another  question  or  two? 

We'll  try  to  wrap  this  up.  I  apologize  to  our  panel.  We  gave  you 
4:30  and  we're  running  past.  But  I'll  let  my  colleague  from  Tennes- 
see have  a  shot  unless  you  need  to  dash  out. 

Mr.  Cooper.  One  question.  I  was  under  the  impression  that  the 
Black  Forest  in  Germany  experienced  sudden  degradation  as  a 
result  of  long-accumulated  pollution. 

Do  you  gentlemen  have  any  evidence  that  things  will  proceed 
along  relatively  calmly  and,  then,  all  of  a  sudden,  once  you  reach  a 
certain  level  of  pollution,  that  there  could  be  sudden,  very  harmful 
damage  to  the  environment?  Is  there  any  evidence  of  that? 

Because  I  think  it  has  kind  of  been  assumed  in  our  discussion 
that  everything  is  gradual.  Is  there  any  evidence  that  changes  in 
the  environment  are  not  gradual? 

Mr.  Cowling.  Well,  the  German  case  is  an  exception  to  our  gen- 
eralization. I  think  my  expectation  is  that  it  will  be  gradual. 


107 

In  fact,  now  that  we  have  become  more  conscious  of  what's  going 
on  in  Germany  and  in  other  countries  of  central  Europe,  there  are 
signs  that  were  there  which  were  not  discerned  earlier  which  do 
indicate  stress  in  the  forests. 

And  the  decline  of  rate  of  radial  growth,  for  example,  generally 
precedes  by  about  15  years  the  appearance  of  visible  symptoms.  So 
that  the  signs  were  there,  but  were  not  read,  even  by  German  for- 
esters. 

Mr.  Cooper.  Thanks,  Mr.  Chairman. 

Mr.  Sharp.  Gentlemen,  we  certainly  appreciate  your  time  and  at- 
tention to  this  this  afternoon.  I  know,  on  many  occasions  and  what- 
not, you've  gotten  to  listen  to  each  other  and  others,  undoubtedly. 

But  it  was  very  helpful  to  us,  and  we  certainly  appreciate  your 
cooperation  for  this  lengthy  affair  this  afternoon. 

Thank  you  very  much. 

[Whereupon,  the  subcommittee  adjourned,  to  reconvene  at  the 
call  of  the  Chair.] 

[The  following  responses  to  subcommittee  questions  were  re- 
ceived:] 
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EPRI 

Electric  Power 
Research  Institute 

July  29,    1988 


The  Hon.  Philip  R.  Sharp 

Chairman 

U.S.  House  of  Representatives 

Committee  on  Energy  and  Commerce 

Subcommittee  on  Energy  and  Power 

Washington,  D.C.  20515 


Re: 


Response  to  Supplemental  Questions 
Acid  Rain  Hearing,  May  26,  1988 


Dear  Mr.  Sharp: 

This  letter  replies  to  your  request  of  July  22th  to  answer  certain 
additional  questions  from  Mr.  Swift,  following  the  acid  rain  hearing  May 
26th.  Mr.  Swift's  questions  address  the  issue  of  ecological  resources  at 
risk  to  acid  deposition  exposure  in  the  western  states.  I  have  reviewed 
these  kinds  of  questions  some  time  ago,  and  the  supporting  material  for  my 
answers  are  in  the  attached  reports. 

The  answers  are  provided  below: 

1.  As  I  understand  it,  in  the  West  we  have  many  lakes  with  relatively 
low  buffering  capacity,  so  that  they  would  be  sensitive  to  damage 
from  acid  deposition.  Is  that  correct? 

Using  a  measure  of  low  acid  neutralizing  capacity  (ANC),  there 
are  a  number  of  lakes  and  streams  in  the  western  U.S.  that  are 
potentially  sensitive  to  acid  deposition.  These  are  generally 
found  in  alpine  areas  of  the  Rockies,  Sierra  Nevada,  Cascade  and 
Olympic  mountain  ranges. 

2.  What  does  current  scientific  evidence  tell  us  about  any  present 
level  of  damage  to  these  lakes  as  a  result  of  acid  deposition,  and 
the  potential  for  future  damage? 

Surveys  and  historic  observations  to  date  indicate  that  there  is 
no  scientifically  supportable  evidence  that  any  western  surface 
waters  have  been  acidified  by  atmospheric  deposition.  Based  on 
scientific  analyses  of  the  watershed  characteristics  of  a  few 
lakes  in  California,  Colorado  and  Wyoming,  for  example,  none  show 
any  permanent  change  in  acidity,  nor  would  any  be  expected  at 
current  deposition  rates  of  sulfuric  or  nitric  acid.  There  has 
been  at  least  one  report  of  temporary  (lasting  less  than  a  month) 
acidification  response  to  acidic  snow  melt  and  a  thunderstorm 
containing  strong  acidity  (in  California  and  Colorado). 
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What  does  current  scientific  evidence  tell  us  about  any  current 
level  of  damage  to  other  resources  in  the  West  as  a  result  of  acid 
deposition,  and  the  potential  for  future  damage? 

There  is  no  evidence  of  any  forest  or  crop  damage  attributable  to 
acid  deposition  ger  se  in  rural  areas  of  the  West  at  current 
deposition  levels.  There  are  some  historic  data  on  forest  and 
crop  damage  very  near  large  SOo  sources,  such  as  smelters  or 
power  plants  emitting  much  higher  concentrations  than  presently 
found  in  practice. 

It  is  well  known  that  ozone  exposure  effects  have  been  observed 
on  conifers  (namely  Ponderosa  pine)  and  certain  crops  in  southern 
California.  Ozone  is  sometimes  found  as  a  co-pollutant  of  acid 
in  the  air. 

There  is  no  confirmed  evidence  of  human  health  effects  of  acid 
deposition  in  the  West,  although  some  have  been  speculated  on  as 
"acid  fog"  concentrations  in  the  Los  Angeles  area. 

Some  damage  to  paint  coatings,  metal  surfaces  and  architectural 
material  have  been  reported  in  western  cities,  as  suggested 
elsewhere.  The  economic  significance  of  such  damage  is 
uncertain,  but  is  considered  to  be  a  minor  factor  in  replacement 
costs.  There  may  be  effects  on  archeological  ruins,  but  no 
studies  have  been  reported  on  this  question. 

Visibility  (an  air  quality  related  value)  impairment  in  parts  of 
the  West  has  been  attributed  to  elevated  sulfate  concentrations 
in  the  air.  It  should  be  noted  that  western  visibility 
conditions  are  generally  far  superior  to  those  found  in  the  East 
because  of  regional  acid  conditions  and  much  lower  pollution 
levels. 

To  what  extent  would  a  policy  of  limiting  our  growth  in  emission 
levels,  as  opposed  to  reducing  current  emission  levels,  be  adequate 
to  protect  Western  lakes  and  other  Western  resources? 

Emission  levels  of  SOn  in  the  West  have  decreased  dramatically  in 
recent  years,  partly  due  to  pollution  controls  and  partly  from 
the  closing  of  several  large  non-ferrous  smelters.  Emissions  of 
NO  have  tended  to  be  steady  or  slightly  on  the  rise  in  the  West, 
but  sources  are  generally  confined  to  cities  and  to  highly 
isolated  power  sources  (e.g.,  power  plants).  A  policy  of 
limiting  growth  in  emission  levels  would  presumably  focus  on  NO  , 
and  be  superfluous  for  SO2  in  the  West.  In  any  case,  an  emission 
limitation  policy  of  both  gases  at  present  levels  would  serve  to 
protect  western  aquatic  and  terrestrial  ecosystems  virtually  in 
all  areas  with  sensitive  resources.  Reductions  in  SOo  and  NO 
seem  unnecessary  in  the  West  with  present  very  low  regional 
sulfate  and  nitrate  levels.  Some  have  recommended  NO  reductions 
to  improve  urban  air  in  the  West,  and  to  influence  ozone  levels. 
In  the  latter  application,  one  must  be  careful  about  NO^  control 
as  a  means  to  reduce  ozone  because  of  important  non-linear 
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chemical  processes  that  may  lead  to  locally  higher  ozone  levels, 
depending  on  volatile  hydrocarbons  to  NO^  concentration  ratios. 

5.  Do  you  have  any  suggestions  for  what  kinds  of  emission  limitations, 
and  of  what  pollutants,  we  should  be  looking  at  in  order  to  protect 
Western  lakes  and  other  Western  resources? 

I  believe  that  emission  limitations  of  SO2  and  NO^  at  current 
levels  (or  even  somewhat  higher)  will  provide  for  adequate 
(regional)  protection  of  western  resources  susceptible  to  acid 
deposition  --  because  acid  deposition  rates  are  very  low  in  the 
West.  Emission  limitations  near  sources  or  cities  should  be 
considered  on  a  case-by-case  basis  under  the  current  provisions 
of  the  Clean  Air  Act  to  protect  humans  and  the  environment. 

Sincerely, 


"  ■  ./■ 

George  M.  Hidy 

Vice  President  and  Director 

Environment  Division 

GMH:jh 
enclosures 


Ill 


NATIONAL  ACID  PRECIPITATION  ASSESSMENT  PROGRAM 

722  JACKSON  PLACE,  N.W. 

WASHINGTON.  DC    20503 

202/395-5771 


September  1,  1988 


The  Honorable  Philip  R.  Sharp 

Chairman,  Subcommittee  on  Energy  and  Po'-rer 

Committee  on  Energy  and  Commerce 

U.S.  House  of  Representative 

Washington,  D.C.   20515 

Dear  Mr.  Chairman: 

On  behalf  of  the  National  Acid  Precipitation  Assessment  Piogram  (NAPAP), 
I  am  pleased  to  respond  to  your  letter  of  July  11,  conveying  the  questions 
of  Representative  Swift  pertaining  to  the  effects  of  acid  deposition  in  the 
western  United  States.  I  appreciate  the  consideration  of  Representativs 
Swift  and  yourself  in  agreeing  to  our  request  for  an  extension  of  the 
response  date  until  today. 

The  attached  response  incorporates  the  views  of  staff  in  chia  office  o;;.  well 
as  several  NAPAP  Task  Group  Leaders,  and  various  ether  scieiitists  with 
research  interests  in  the  West. 

NAPAP  is  currently  developing  a  comprehensive  plan  for  its  Integrated 
Assessment.  Th^  A?.sessment  Plan  details  the  specific  questions  being 
addressed  b-/  N.W?  in  its  reports  to  be  issued  in  1989  and  1990,  indic.ites 
the  infoaiat-iori  to  be  employed  in  answering  these  questions,  and  forecasts 
the  Isvei  of  scientific  confidence  to  be  assigned  to  the  various  ansv/ers. 
The  As-sossment  Plan  will  be  released  for  public  reviev;  in  the  early  October. 

1  hope  that  you  will  have  the  opportunity  to  evaluate  the  scop>e  of  riWAT';; 
planned  analysis  of  acid  deposition  causes,  effects,  and  control  strategy 
options.  I  vrould  be  pleased  to  provide  a  briefing  on  the  plan  for  you  or 
your  staff,  as  soon  as  it  is  completed. 

I  hope  these  einswers  respond  to  your  current  information  needs.  If  you 
have  any  other  questions  or  comments,  please  feel  free  to  call  me. 


/z  n^^-^^^ 


Attachment 

cc:     The  Honorable  Al  Svjift 

The  Honorable  John  D.  Dingell 
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RESPONSES  TO  QUESTICNS  OF  REPRESENTATIVE  AL  SWIFT 

PREPARED  BY 
THE  NATIONAL  ACID  PRECIPITATION  ASSESSMENT  PROGRAM 

SEPTEMBER  1,  1988 


Question  #1:  "As  I  londerstand  it,  in  the  West  we  have  many  lakes  with 
relatively  low  buffering  capacity,  so  that  they  would  be  sensitive  to  damage 
from  acid  deposition.  Is  that  correct?" 

Answer:  There  are  many  lakes  with  low  buffering  capacity  in  the  western 
United  States.  In  1985  EPA  conducted  a  random  sait^jle  of  more  than  1000 
western  lakes  in  regions  thought  to  be  potentially  sensitive  to  acidic 
deposition,  based  on  available  data.  Sensitivity  to  acidification  is  often 
inferred  from  measurements  of  acid  neutralizing  capacity  (ANC)  with  the 
following  interpretation: 

ANC  less  than  zero        —   Acidic  water 

ANC  less  than  50  ueq/L     —   Generally  agreed  to  be  very  sensitive  to 

acidification 

ANC  less  than  100  ueq/L     —   Generally  agreed  to  be  sensitive  to 

acidification 

ANC  greater  than  200  ueq/L  —   Generally  agreed  not  to  be  sensitive  to 

acidification 

Findings  from  EPA's  Western  Lake  Survey  (WLS)  indicated  that  no  western  lakes 
have  ANC  less  than  zero^ ,  approximately  seventeen  percent  have  ANC  less  than 
50  ueq/L,  approximately  forty-three  percent  have  ANC  less  than  100  ueq/L,  and 
approximately  thirty- four  percent  have  ANC  greater  than  200  ueq/L. 

Low  ANC  is  only  one  condition  necessary  for  surface  waters  to  be  regarded  as 
sensitive  to  acidification.  Associated  watershed  characteristics  such  as 
sulfate  retention,  base  cation  exchange  capacity,  and  hydrology  must  also  be 
considered  when  characterizing  the  sensitivity  of  surface  waters. 

Results  of  the  Western  Lake  Survey,  including  analyses  of  regional  variability 
in  ANC  patterns,  are  available  in  the  EPA  Report,  "Characteristics  of  Lakes  in 
the  Western  United  States  -  Volume  I:  Population  Descriptions  and 
Physico-chemical  Relationships."  Report  Number:  EPA-600/3-86-054a  (1987). 


^^   One  lake  out  of  more  than  1000  sampled  exhibited  ANC  less  than  zero. 
However,  this  was  a  special  case  caused  by  a  naturally  acid  hot  spring,  rather 
than  acidic  deposition. 
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Question  #2:  "What  does  current  scientific  evidence  tell  us  about  any  present 
level  of  damage  to  these  lakes  as  a  result  of  acid  deposition,  and  the 
potential  for  future  damage?" 

Answer:  No  acidic  lakes  (i.e.,  lakes  having  an  ANC  of  less  than  zero)  were 
found  in  the  Western  Lake  Survey.  Moreover,  over  99  percent  of  western  lakes 
had  pH  levels  greater  than  6.0.  However,  little  knowledge  edaout  possible 
damage  resulting  frcan  episodic  pH  depressions  is  available.  Periods  of 
temporary  pH  depression  have  been  documented  in  conjunction  with  spring 
snowmelt  and  summer  storm  activity,  but  the  potential  for  damage  resulting 
from  these  episodic  phenomena  is  highly  uncertain.  This  is  the  subject  of 
ongoing  research. 

With  respect  to  the  potential  for  future  acid-related  lake  damage,  the  very 
dilute  lakes  in  the  West  would  be  expected  to  respond  rapidly  to  any  change  in 
watershed  input.  Little  change  in  the  chemistry  of  lakes  in  the  West  is 
expected  to  occur  if  deposition  levels  remain  constant.  Episodic  damage  may 
be  possible,  but  we  have  little  evidence  upon  which  to  base  an  estimate, 
particularly  in  the  West.  If  SO^  and/or  NO^^  emissions  were  to  increase,  then 
the  potential  for  some  damage  —  especially  near  large  emission  sources  — 
would  increase. 

Question  #3:  "What  does  current  scientific  evidence  tell  us  about  any  current 
level  of  damage  to  other  resources  in  the  West  as  a  result  of  acid  deposition, 
and  the  potential  for  future  damage?" 

Answer:  Forest  damage  in  parts  of  southern  and  central  California  is  caused 
by  ozone  exposure,  and  perhaps  exacerbated  by  highly  acidic,  nitrate 
dominated,  fogs.  There  is  no  scientific  evidence  of  damage  to  forest 
resources  in  the  West  as  a  direct  result  of  acidic  deposition.  NAPAP  is 
conducting  studies  in  the  Rocky  Mountains,  the  Northwest,  and  in  southern 
California  to  continue  assessments  of  the  sensitivity  of  tree  and  crop  species 
to  the  combined  effects  of  acidic  deposition  and  other  pollutants. 

Other  NAPAP  studies  have  focused  on  the  potential  for  pollutant-related 
degradation  of  materials  and  cultural  artifacts.  In  the  West  these  studies 
have  been  carried  out  at  the  sandstone  ruins  in  Mesa  Verde  National  Park  in 
southern  Colorado.  Three  years  of  monitoring  studies  conducted  by  National 
Park  Service  scientists  indicate  very  low  deposition  and  erosion  rates. 
However,  if  acidic  deposition  increases,  it  would  result  in  an  increase  in 
materials  degradation.  The  magnitude  of  such  an  incremental  change  in 
degradation  is  unknown. 

Visual  range  is  reduced  in  the  western  United  States  as  a  result  of  air 
pollution.  Studies  have  shown  that  fluctuations  in  SO^  emissions  from 
smelters  in  the  Southwest  have  been  associated  with  changes  in  visibility. 
The  National  Park  Service  has  operated  visibility  monitoring  equipment  in 
remote  sites  during  the  past  ten  years.  These  observations  indicate  no 
apparent  long-term  increase  or  decrease  in  visibility. 

If  SOj  or  NO^  emissions  were  to  increase  significantly,  then  the  potential  for 
damage  —  especially  near  large  emission  sources  —  would  increase. 
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Question  #4:  "To  v^at  extent  would  a  policy  of  limiting  our  growth  in 
emissions  levels,  as  opposed  to  reducing  current  emissions  levels,  be  adequate 
to  protect  western  lakes  and  other  resources?" 

Answer:  We  have  no  evidence  to  argue  that  emissions  reductions  are  necessary 
to  protect  western  lakes  and  other  resources  from  potential  damages  associated 
with  acidic  deposition.  Current  regulatory  mechanisms,  such  as  the  new  source 
performance  standards  (NSPS)  and  the  requirements  for  the  prevention  of 
significant  deterioration  (PSD)  of  air  quality,  provide  important  protection 
to  western  resources.  However,  available  scientific  information  is  not 
adequate  to  fully  assess  the  potential  for  future  damage  resulting  from 
emission  increases  in  the  range  allowed  under  these  regulations. 

Question  #5:   "Do  you  have  any  suggestions  for  v^at  kinds  of  emissions 
limitations,  and  of  what  pollutants,  we  should  be  looking  at  in  order  to 
protect  western  lakes  and  other  western  resources?" 

Answer:  Existing  regulations,  especially  the  NSPS  and  PSD  requirements, 
provide  significant  protection  to  the  non-urban  western  regions  from  damage 
due  to  new  sources  of  acidic  deposition.  Current  impacts  of  acidic  deposition 
on  western  resources  appear  to  be  small  to  negligible,  especially  when 
compared  to  ozone  impacts.  No  damage  to  aquatic  resources  was  found  in  the 
Western  Lake  Survey.  Observed  forest  damage  is  limited  to  south  and  central 
California  and  is  linked  to  ozone  and  perhaps  other  oxidants.  Acidic 
deposition,  especially  related  to  nitrogen  compound  emissions  in  Southern 
California,  may  exacerbate  this  damage,  but  no  research  results  are  available 
to  confirm  this. 


ACID  RAIN  OVERSIGHT 


WEDNESDAY,  JUNE  15,  1988 

House  of  Representatives, 
Committee  on  Energy  and  Commerce, 
Subcommittee  on  Energy  and  Power, 

Washington,  DC. 

The  subcommittee  met,  pursuant  to  notice,  at  9:43  a.m.,  in  room 
2322,  Rayburn  House  Office  Building,  Hon,  Philip  R.  Sharp  (chair- 
man) presiding. 

Mr.  Sharp.  The  subcommittee  will  please  come  to  order.  Today  is 
the  second  of  four  scheduled  oversight  hearings  on  acid  rain.  Our 
first  hearing  sought  the  wisdom  of  the  scientific  community.  The 
scientists  were  very  helpful  in  giving  the  subcommittee  a  sense  of 
where  research  has  led  us  so  far. 

They  told,  for  example,  that  acid  rain  has  been  definitely  impli- 
cated in  the  acidification  of  certain  lakes  and  in  damaging  materi- 
als. They  also  told  us,  however,  that  current  levels  of  acid  rain  do 
not  cause  crop  damage  and  that  the  role  of  acid  rain  in  forest 
damage  is  yet  unknown.  Other  pollutants,  including  ozone  and  its 
precursors,  definitely  play  a  role  in  crop  damage  and  may  be  impli- 
cated in  forest  damage. 

In  addition,  and  perhaps  most  im$)ortant,  the  scientists  empha- 
size that  there  are  no  magic  numbers  to  guide  us;  no  magic  formu- 
la for  the  number  of  tons  of  reduction  and  the  date  by  which  these 
reductions  must  be  accomplished.  They  agree  that  reductions  in 
sulfur  emissions  are  beneficial,  but  they  gave  us  no  immutable  an- 
swers about  what  we  have  to  do  and  when.  We  in  Congress  are  the 
ones  who  have  to  decide  what  to  do  about  acid  ^ain. 

This  second  hearing  explores  the  role  that  electricity  conserva- 
tion might  play  in  an  emissions  reduction  program.  As  in  our  hear- 
ing of  several  weeks  ago,  we  are  not  addressing  any  particular 
piece  of  legislation,  but  if  there  is  a  common  thread  to  the  various 
bills  that  have  been  introduced  during  the  past  three  Congresses,  it 
is  the  staggering  costs.  Those  of  us  in  the  Midwest  who  would  be 
most  heavily  hit  by  the  various  proposals  have,  of  necessity,  looked 
for  ways  to  soften  the  blow. 

Energy  conservation  shows  considerable  promise.  If  for  example, 
a  State  or  Federal  law  directs  a  utility  to  cut  its  sulfur  emissions 
by  25  percent,  we  could  accomplish  the  reductions  in  various  ways. 
For  example,  we  could  install  scrubbers  or  other  technology  on  the 
plant.  We  could  switch  to  low  sulfur  coal,  or  we  could  attempt  to 
reduce  electricity  use. 

Indeed,  a  major  study  by  one  of  today's  witnesses  concludes  that 
in  the  ECAR  region  of  the  country,  which  includes  Indiana  and 
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Ohio,  an  aggressive  conversation  program  could  reduce  SO2  emis- 
sions by  7-11  percent  during  the  1990's  and  could  reduce  expendi- 
tures for  scrubbers  and  low  sulfur  coal  by  25  percent  and  more. 
When  viewed  in  the  context  of  a  multi-billion  dollar  program,  this 
is  an  offer  difficult  to  refuse. 

Our  question  today,  however,  is  can  we  solve  the  substantial 
technical,  administrative  and  regulatory  problems  associated  with 
an  electricity  conservation  strategy?  That  is  among  the  questions 
that  we  will  want  to  offer  and  ask  our  witnesses  today. 

Other  subcommittee  members  will  be  present  shortly.  There  un- 
fortunately is  a  caucus  in  the  full  House  of  Representatives  that 
had  not  been  scheduled  when  we  scheduled  this.  Our  senior  rank- 
ing member,  Mr.  Moorhead,  has  an  opening  statement  that  we  will 
include  in  the  record  at  this  point. 

[The  opening  statement  of  Mr.  Moorhead  follows:] 

Opening  Statement  of  Hon.  Carlos  J.  Moorhead 

Thank  you,  Mr.  Chairman.  It  is  a  pleasure  to  be  here  at  this  second  day  of  over- 
sight hearings  on  the  issue  of  acid  rain.  Today's  topic,  energy  conservation,  is  an 
issue  that  the  subcommittee  has  addressed  separately,  but  rarely  in  the  context  of 
acid  rain  controls.  I  commend  the  chairman  for  bringing  these  two  important  issues 
together. 

At  today's  hearing,  we  are  likely  to  hear  divergent  viewpoints  on  the  appropriate 
role  of  energy  conservation  in  acid  rain  policy.  Some  of  the  debate  will  be  reminis- 
cent of  debates  this  subcommittee  has  had  over  research  and  development  in  conser- 
vation. Some  will  argue  that  we  can,  and  should,  be  doing  much  more  at  the  Feder- 
al level  to  encourage  conservation.  Others  will  respond  that  the  benefits  of  conserva- 
tion have  been  overestimated  and  that  the  marketplace  should  determine  the  appro- 
priate level  of  conservation. 

In  this  debate,  one  point  on  which  we  all  can  agree  is  the  need  to  avoid  unneces- 
sary barriers  to  conservation.  Too  often  we  in  Congress  fail  to  predict  accurately  the 
full  effect  of  legislative  initiatives.  In  many  instances,  we  find  out  only  much  later 
that  a  law  or  proposed  regulation  had  unintended  consequences.  Today's  hearing 
will  provide  us  with  an  excellent  opportunity  to  ensure  that  the  legislation  we  enact 
to  reduce  acid  rain  emissions  will  not  discourage  conservation.  Conservation  efforts 
are  one  of  the  few  tools  available  that  can  respond  to  both  an  energy  and  an  envi- 
ronmental problem. 

I  look  forward,  Mr.  Chairman,  to  hearing  from  today's  witnesses.  I  hope  that  they 
will  be  able  to  identify  for  us  the  kinds  of  measures  that  would  restrict  the  positive 
use  of  conservation  to  reduce  acid  rain  emissions.  Thank  you. 

Mr.  Sharp.  We  now  welcome  our  panel  of  witnesses.  We're 
pleased  to  have  with  us  Mr.  Howard  Geller,  with  the  American 
Council  for  an  Energy-Efficient  Economy;  Mr.  Roger  Sant,  chair- 
man of  the  board  of  the  Environmental  and  Energy  Study  Insti- 
tute; Mr.  Eugene  Trisko,  executive  vice  president  with  Stern  Broth- 
ers, Incorporated;  the  Honorable  David  Moskovitz,  Commissioner 
with  the  Maine  Public  Utilities  Commission,  and  Mr.  John  T.  Pren- 
dergast,  Energy  Manager  for  the  LTV  Steel  Company. 

Gentlemen,  if  you'll  please  come  forward,  we'll  be  happy  to  hear 
your  testimony.  I  believe  you  are  all  familiar  with  our  processes 
here.  We  will  be  happy  to  make  your  written  statements  a  part  of 
our  printed  record  and  we  would  be  delighted  to  have  at  this  time 
the  oral  summary  of  your  testimony.  Mr.  Geller,  we'll  be  happy  to 
begin  with  you. 
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STATEMENTS  OF  HOWARD  S.  GELLER,  AMERICAN  COUNCIL  FOR 
AN  ENERGY-EFFICIENT  ECONOMY;  ROGER  W.  SANT,  CHAIRMAN 
OF  THE  BOARD,  ENVIRONMENTAL  AND  ENERGY  STUDY  INSTI- 
TUTE; EUGENE  E.  TRISKO,  EXECUTIVE  VICE  PRESIDENT, 
STERN  BROS.,  INC.;  DAVID  MOSKOVITZ,  COMMISSIONER,  MAINE 
PUBLIC  UTILITIES  COMMISSION;  AND  JON  T.  PRENDERGAST, 
ENERGY  MANAGER,  LTV  STEEL 

Mr.  Geller.  Thank  you,  Mr.  Chairman.  The  American  Council 
for  an  Energy-Efficient  Economy  is  a  non-profit  organization  which 
gathers,  evaluates  and  disseminates  information  to  stimulate  great- 
er energy  efficiency.  ACEEE  has  extensively  analyzed  the  role  that 
electricity  conservation  can  play  in  cutting  acid  rain  emissions  and 
offsetting  costs  of  further  emissions  controls.  Our  findings  are  re- 
ported in  the  study  that  you  noted  in  your  opening  remarks. 

Our  study  shows  that  aggressive  electricity  conservation  offers  a 
way  around  the  problem  of  acid  rain  cleanup  costs.  First,  cutting 
electricity  consumption  through  the  purchase  and  use  of  more  effi- 
cient motors,  appliances,  lighting  products,  controls  systems  and 
the  like,  will  lead  to  less  coal  use  and  a  direct  reduction  in  sulfur 
dioxide  emissions. 

Second,  aggressive  conservation  can  provide  large  economic  sav- 
ings from  deferring  the  construction  of  new  power  plants  over  the 
long  run.  These  economic  savings  can  more  than  offset  the  costs  of 
other  emissions  controls  that  are  needed.  Let  me  provide  a  few  of 
the  details. 

For  the  ECAR  region  which  you  had  previously  noted,  consisting 
of  Ohio,  Indiana,  Michigan,  Kentucky,  West  Virginia  and  small 
parts  of  Maryland  and  Pennsylvania,  we  identified  cost  effective 
electricity  conservation  measures  that  could  cut  electricity  demand 
in  the  region  by  15  percent  in  the  year  2005  relative  to  the  current 
utility  forecasts.  It's  a  fairly  modest  reduction  in  the  load  growth 
from  about  nearly  2  percent  per  year  to  around  1  percent  per  year. 

As  you  stated,  this  could  result  in  a  cut  in  SO2  emissions  in  the 
region  from  about  7-11  percent  throughout  the  1990's,  which  of 
course,  is  not  nearly  enough  to  comply  with  the  various  acid  rain 
cleanup  proposals,  but  it  certainly  does  help,  especially  since  the 
emissions  reductions  from  conservation  can  be  used  to  displace  the 
most  expensive  pollution  controls. 

The  potential  economic  benefits  from  conservation  are  perhaps 
more  significant  than  the  direct  environmental  impacts.  Conserva- 
tion will  hold  down  electricity  bills  and  defer  the  need  for  con- 
structing new  power  plants  in  the  region  during  the  1990's.  This 
would  save  utilities  billions  of  dollars,  enabling  them  to  undertake 
further  acid  rain  cleanup  without  overly  burdening  their  consum- 
ers. 

We  found  that  consumers  in  the  Midwest  could  realize  a  net  sav- 
ings of  $4-$8  billion  if  emissions  control  and  accelerated  conserva- 
tion both  occur,  compared  to  a  scenario  where  neither  occur.  By 
the  way,  realizing  environmental  an  economic  benefits  from  conser- 
vation does  not  require  special  utility  operating  procedures  such  as 
environmental  dispatch  which  means  cutting  back  on  the  use  of 
the  dirtiest  power  plants  in  response  to  load  reductions. 
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Because  of  this  opportunity  for  cutting  acid  rain  emission  with- 
out economic  hardship,  we  beheve  it  is  critical  that  acid  rain  legis- 
lation provide  States  and  utilities  with  full  credit  for  emissions  re- 
ductions achieved  through  conservation.  Not  all  legislative  propos- 
als for  acid  rain  control  accomplish  this.  In  particular,  statewide 
average  emission  rate  limits  do  not  provide  full  credit  for  conserva- 
tion-induced emission  reductions  and  could  even  discourage  conser- 
vation. 

If  lower  electricity  demand  results  in  reduced  utilization  or  early 
retirement  of  plants  with  below  average  emissions  rates,  then  the 
utility  or  State  will  move  away  from  its  rate  limit  goal.  Even 
though  conservation  is  reducing  absolute  emissions,  a  utility  or 
State  will  be  penalized.  This  perverse  result  is  likely  to  occur  in 
practice,  since  cleaner  plants  are  likely  to  be  more  expensive  to 
run  and  are  the  first  to  be  cut  back  as  utilities  dispatch  their 
power  plants. 

Another  legislative  approach  places  emissions  rates  limits  on  in- 
dividual power  plants,  either  in  a  specified  year,  or  when  the 
plants  reach  a  certain  age.  This  approach  will  not  provide  credits 
for  lowered  emissions  when  conservation  leads  to  reduced  power 
plant  operation,  because  the  plant's  emissions  rate  is  not  effected 
by  the  amount  of  operation. 

Statewide  emissions  ceilings  on  the  other  hand,  provide  full 
credit  for  all  emissions  reductions  due  to  conservation  and  other 
approaches  to  pollution  control.  This  approach  is  flexible  and  equi- 
table and  the  utility  or  State  advances  towards  its  ceiling  the  same 
amount  by  cutting  emissions  one  ton,  regardless  of  whether  its  due 
to  lower  electricity  demand,  use  of  cleaner  fuel,  cleaner  generating 
technologies,  or  use  of  flue  gas  scrubbers. 

Consequently,  we  urge  the  subcommittee  and  other  Federal 
policy  makers  to  use  statewide  emissions  ceilings  as  the  method  of 
legislating  reductions  and  acid  rain  emissions.  Our  recommenda- 
tions are  echoed  in  a  number  of  other  studies,  some  of  which  I 
think  will  be  covered  by  other  speakers. 

One  concern  with  the  emissions  ceiling  concept  is  that  it  places  a 
cap  on  economic  growth,  or  that  it  penalizes  States  and  regions 
with  above  average  economic  growth.  However,  economic  growth  is 
in  no  way  constrained  by  statewide  SO2  emissions  ceilings.  Rapid 
economic  growth  provides  additional  opportunities  for  electricity 
conservation,  because  it  is  more  feasible  and  economical  to  imple- 
ment conservation  in  new  factories,  homes  or  office  buildings. 

States  such  as  California  have  demonstrated  that  lower  than  av- 
erage growth  in  electricity  demand  can  be  accomplished,  despite 
higher  than  average  economic  growth.  Second,  numerous  technol- 
ogies and  approaches  for  cutting  SO2  emissions  are  already  avail- 
able and  others  are  under  development.  States  and  utilities  can 
plan  and  implement  a  combination  control  approaches  for  cleaning 
up  acid  rain  to  reach  their  emissions  ceiling  as  the  need  arises. 

In  the  past,  economic  growth  has  not  prevented  emissions  ceil- 
ings or  firm  limits  on  pollutant  concentrations  from  being  adopted 
to  control  a  wide  range  of  pollutants.  This  is  the  approach  in  the 
National  Ambient  Air  Quality  Standards  and  also  it's  the  approach 
in  the  recent  protocol  for  control  chlorofluorocarbon  emissions  to 
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protect  the  ozone  layer.  Each  country  in  that  case  has  a  production 
or  emissions'  ceihng  to  protect  the  ozone  layer. 

Regarding  acid  rain  control,  Canada  has  adopted  provincial  emis- 
sions ceilings  to  implement  a  50  percent  cut  in  SO2  emissions  in 
Canada.  Emissions  ceilings  are  the  most  straightforward  and  per- 
haps the  only  way  to  adequately  safeguard  the  environment  which 
of  course,  does  not  increase  its  tolerance  for  acid  deposition  in  step 
with  economic  growth. 

To  conclude,  let  me  just  mention  a  couple  of  the  other  provisions 
for  Federal  acid  rain  legislation  that  we  urge  in  order  to  encourage 
conservation.  First,  some  States  are  given  subsidies  for  acid  rain 
cleanup.  Investments  and  conservation  measures  should  qualify  as 
emissions  reductions  expenditures.  They  should  be  eligible  for  the 
subsidies. 

Second,  acid  rain  legislation  should  direct  States  to  consider  end- 
use  efficiency  improvements  and  to  strive  for  least  cost  energy 
services,  not  necessarily  minimum  electricity  costs  when  they  de- 
velop their  acid  rain  compliance  plans.  Electricity  conservation  can 
plan  a  major  role  in  a  national  acid  rain  cleanup  strategy.  Whether 
or  not  States  and  utilities  have  a  strong  incentive  to  conserve,  de- 
pends on  the  approach  taken  in  acid  rain  legislation. 

Let  me  stop  here  and  thank  you  for  allowing  me  to  speak  and  I'll 
be  happy  to  elaborate  in  the  question  and  answer  period. 

[The  prepared  statement  of  Mr.  Geller  follows:] 
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TESTIMONY  OF: 


HOWARD  S.  GELLER,  ASSOCIATE  DIRECTOR 

AMERICAN  COUNCIL  FOR  AN  ENERGY-EFFICIENT  ECONOMY 

WASHINGTON,  DC 


The  American  Council  for  an  Energy-Efficient  Economy  (ACEEE) 
is  a  non-profit  organization  which-  gathers,  evaluates  and 
disseminates  information  to  stimulate  greater  energy  efficiency. 
ACEEE  has  extensively  analyzed  the  role  that  electricity 
conservation  can  play  in  cutting  acid  rain  emissions  and 
offsetting  the  costs  of  further  emissions  controls.   Also,  we 
have  reviewed  the  different  legislative  proposals  for  acid  rain 
control  as  to  their  compatibility  with  and  encouragement  of 
electricity  conservation.   Our  findings  are  reported  in  a  study 
titled  Acid  Rain  and  Electricity  Conservation,  released  last 
summer. 

Potential  Benefits  from  Accelerated  Conservation 

Acid  rain  is  costing  our  nation  many  billions  of  dollars 
each  year  through  damage  to  forests,  lakes,  croplands,  materials, 
etc.   And  each  year,  new  studies  show  more  evidence  of  damage. 
Sulfur  dioxide  is  the  primary  source  of  acid  rain  in  most 
regions.   Technological  fixes  for  reducing  sulfur  dioxide 
emissions  are  readily  available.   But  utilities  that  are  heavily 
dependent  on  high-sulfur  coal,  many  of  them  in  the  Midwest,  are 
resisting  these  fixes.   A  major  problem  is  cost  —  installing 
flue  gas  scrubbers  or  switching  to  cleaner  coal  to  reduce 
emissions  will  increase  the  cost  of  generating  power,  which  in 
turn  could  lead  to  higher  electricity  bills. 

Our  study  shows  that  aggressive  electricity  conservation 
offers  a  way  around  the  problem  of  acid  rain  clean-up  costs. 
First,  cutting  electricity  consumption  through  the  purchase  and 
use  of  more  efficient  motors,  appliances,  lighting  products, 
control  systems,  and  the  like  will  lead  to  less  coal  use  and  a 
direct  reduction  in  sulfur  dioxide  emissions.   Second,  aggressive 
conservation  can  provide  large  economic  savings  from  deferring 
the  construction  of  new  power  plants  over  the  long  run.   These 
economic  savings  can  more  than  offset  the  cost  of  other  emissions 
controls  that  are  needed.   In  other  words,  by  pursuing 
conservation  and  emissions  control  together,  utilities  and 
consumers  can  save  money. 

Let  me  provide  a  few  of  the  details.   Our  research  pertains 
to  the  ECAR  power  pool  region  which  consists  of  Ohio,  Indiana, 
Michigan,  Kentucky,  West  Virginia,  and  small  parts  of  Maryland 
and  Pennsylvania.   This  region  is  very  dependent  on  high-sulfur 
coal;  it  emits  about  33%  of  utility-generated  S02  in  the  U.S.   We 
identified  cost-effective,  widely  available  electricity  conser- 
vation measures  that  could  cut  electricity  demand  in  the  region 
in  2005  by  about  15%  relative  to  utility  forecasts.   (This 
implies  a  reduction  in  load  growth  from  1.7%/yr  to  0.9%/yr).   The 
conservation  measures  do  not  reduce  amenities  or  economic  output. 
And  the  degree  of  electricity  savings  in  our  accelerated 
conservation  scenario  has  been  achieved  or  is  expected  in  the 


121 


future  in  regions  of  the  country  that  are  actively  pursuing 
conservation. 

Implementing  this  amount  of  conservation  in  the  ECAR  region 
would  cut  S02  emissions  by  7-11%  during  1992-2002.   It  would  also 
cut  emissions  of  NOx,  another  source  of  acid  rain,  carbon 
dioxide,  and  other  pollutants.   A  7-11%  reduction  in  S02 
emissions  is  not  nearly  enough  to  comply  with  the  various  acid 
rain  clean-up  proposals,  but  it  does  help  especially  since  the 
emissions  reductions  from  conservation  can  be  used  to  displace 
the  most  expensive  conventional  controls. 

The  potential  economic  benefits  from  conservation  are 
perhaps  more  significant  than  the  direct  environmental  impacts. 
By  reducing  electricity  use  and  load  growth,  implementing 
conservation  measures  will  hold  down  electricity  bills  and  defer 
the  need  for  constructing  new  power  plants  in  the  ECAR  region 
during  the  1990s.   This  would  save  utilities  billions  of  dollars, 
enabling  them  to  undertake  further  acid  rain  clean-up  without 
overly  burdening  their  consumers.   In  other  words,  utilities 
could  better  afford  to  buy  scrubbers  or  clean  coal  with  the  money 
they  save  by  not  having  to  build  as  many  new  power  plants.   In 
fact,  we  found  that  consumers  in  the  Midwest  could  realize  a  net 
savings  of  $4-8  billion  if  emissions  control  and  accelerated 
conservation  both  occur  compared  to  a  scenario  where  neither 
occur.   This  net  savings  accounts  for  expenditures  on 
conservation  measures  as  well  as  electricity  and  pollution 
control . 

Realizing  environmental  and  economic  benefits  from 
conservation  does  not  require  special  utility  operating 
procedures  such  as  environmental  dispatch  (i.e.,  cutting  back  the 
use  of  the  dirtiest  power  plants  in  response  to  load  reductions 
from  conservation).   In  fact,  we  found  that  utility  costs  in  the 
ECAR  region  are  minimized  when  normal  dispatch  procedures  are 
maintained.   For  example,  it  is  not  cost  effective  to  use 
conservation  to  reduce  the  use  of  existing  dirty  power  plants  if 
this  leads  to  more  or  quicker  construction  of  new  capacity. 

Conservation  and  Acid  Rain  Legislation 

Because  of  this  opportunity  for  cutting  acid  rain  emissions 
without  economic  hardship,  we  believe  it  is  critical  that  acid 
rain  legislation  provide  states  and  utilities  with  full  credit 
for  emissions  reductions  achieved  through  electricity 
conservation.   In  addition,  federal  legislation  should  encourage 
states  and  utilities  to  pursue  conservation  in  conjunction  with 
pollution  clean-up.   Not  all  legislative  proposals  for  acid  rain 
control  do  this. 

In  particular,  statewide  average  emissions  rate  limits 
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(i.e.,  limits  on  pounds  of  sulfur  dioxide  emitted  per  million  Btu 
of  fuel  burned)  do  not  provide  full  credit  for  conservation- 
induced  emissions  reductions,  and  could  even  discourage 
conservation.   If  lower  electricity  demand  results  in  reduced 
utilization  or  early  retirment  of  plants  with  below  average 
emissions  rates,  then  a  utility  or  state  will  move  away  from  its 
rate  limit  goal.   Even  though  conservation  is  reducing  absolute 
emissions,  a  utility  or  state  will  be  penalized.   This  perverse 
situation  is  likely  to  occur  in  practice  since  cleaner  plants  are 
often  more  expensive  to  run  and  are  the  first  to  be  cut  back  as 
utilities  dispatch  their  power  plants.   And  even  when 
conservation  reduces  the  use  of  power  plants  with  above  average 
emissions  rates,  less  credit  is  received  under  a  statewide 
average  emissions  rate  limit  than  under  a  total  emissions 
ceiling. 

Another  legislative  approach  places  emissions  rate  limits  on 
individual  power  plants  either  in  a  specified  year  or  when  plants 
reach  a  certain  age.   This  approach  will  not  provide  credit  for 
lower  emissions  when  conservation  leads  to  reduced  power  plant 
operation  because  the  plant's  emissions  rate  is  not  affected  by 
the  amount  of  operation.   If  the  emissions  rate  limit  is 
stringent  enough,  a  flue  gas  scrubber  has  to  be  added  if  the 
plant  continues  to  operate.   Conservation  could  be  used  to 
"mothball"  or  even  retire  dirty  power  plants,  but  this  will  not 
be  economical  if  it  accelerates  construction  of  expensive  new 
generating  capacity. 

Statewide  emissions  ceilings,  on  the  other  hand,  provide 
full  credit  for  all  emissions  reductions  due  to  conservation. 
This  approach  is  flexible  and  equitable  —  a  utility  or  state 
advances  towards  its  ceiling  the  same  amount  by  cutting  emissions 
one  ton,  regardless  of  whether  it's  due  to  lower  electricity 
demand,  use  of  cleaner  fuel,  cleaner  generating  technologies,  or 
use  of  flue  gas  scrubber.   Consequently,  we  urge  the  Subcommittee 
and  other  federal  policymakers  to  use  statewide  emissions 
ceilings  as  the  method  for  legislating  reductions  in  acid  rain 
emissions.   Our  recommendation  is  echoed  in  other  studies,  such 
as  Strategies  for  Reducing  the  Cost  of  Acid  Rain  Controls 
(Environmental  and  Energy  Study  Institute,  January  1988)  and  Acid 
Rain;  Road  to  a  Middleground  Solution  (Center  for  Clean  Air 
Policy,  July  1987)  . 

One  concern  with  the  emissions  ceiling  concept  is  that  it 
places  a  cap  on  economic  growth  or,  similarly,  that  it  penalizes 
states  and  regions  with  above-average  economic  growth.   However, 
economic  growth  is  in  no  way  constrained  by  statewide  S02 
emissions  ceilings.   First,  rapid  economic  growth  provides 
additional  opportunities  for  electricity  conservation  because  it 
is  more  feasible  and  economical  to  implement  conservation  in  new 
factories,  homes,  office  buildings,  etc.   States  such  as 


123 


California  have  demonstrated  low6r-than-averge  growth  in 
electricity  demand  despite  higher-than-average  economic  growth. 
Greater  opportunities  for  electricity  conservation  (and  thus  so«e 
emissions  reductions)  could  help  more  rapidly  growing  states  to 
comply  with  S02  emissions  ceilings. 

Second,  numerous  technologies  and  approaches  for  cutting  S02 
emissions  are  already  available,  and  others  are  under 
development.   States  and  utilities  can  plan  and  implement  a 
combination  of  scrubber  retrofits,  fuel  switching,  greater  end- 
use  efficiency,  and  cleaner  generating  technologies  as  the  need 
arises.   Careful  planning  can  eliminate  or  minimize  the  net  cost 
related  to  acid  rain  control  no  matter  how  rapidly  local 
economies  are  expanding. 

In  the  past,  economic  growth  has  not  prevented  emissions 
ceilings  or  firm  limits  on  pollutant  concentrations  from  being 
adopted  to  control  a  wide  range  of  pollutants.   For  example,  this 
approach  is  used  in  the  National  Ambient  Air  Quality  Standards 
and  in  the  international  protocol  for  controling  chloro- 
fluorocarbon  emissions  in  order  to  protect  the  ozone  layer. 
Also,  Canada  has  adopted  provincial  emissions  ceilings  to 
implement  a  50%  cut  in  S02  emissions.   Emissions  ceilings  are  the 
most  straightforward  and  perhaps  the  only  way  to  adequately 
safeguard  the  environment,  which  of  course  does  not  increase  its 
tolerance  for  acid  deposition  in  step  with  economic  growth. 

Another  issue  pertaining  to  the  treatment  of  conservation  in 
acid  rain  legislation  concerns  the  need  to  specify  emissions 
reductions  due  to  conservation.   Some  legislative  proposals 
require  this.   But  determining  the  amount  of  electricity  savings 
and  emissions  reductions  resulting  from  conservation  efforts  is 
difficult  and  unnecessary  if  states  are  required  to  comply  with 
firm  emissions  ceilings. 

Efforts  to  achieve  emissions  reductions  through  conservation 
would  have  to  begin  years  before  emissions  limits  take  effect. 
Progress  could  be  tracked  through  annual  electricity  sales  and 
emissions.   If  a  state  or  region  is  not  moving  towards  its 
emissions  ceiling  as  planned,  e.g.,  if  consumers  don't  respond  to 
financial  incentives  or  if  economic  growth  is  greater  than 
anticipated,  short  lead-time  measures  such  as  switching  to  low- 
sulfur  coal  could  be  implemented.   Since  there  is  always 
uncertainty  about  load  growth  and  the  amount  of  electricity  use 
in  the  future,  states  need  to  make  contingency  plans  for  meeting 
emissions  reduction  goals  regardless  of  how  aggressively  they 
pursue  conservation. 

We  suggest  a  few  other  provisions  so  that  federal  acid  rain 
legislation  encourages  conservation  and  treats  efficiency 
measures  as  a  legitimate  means  for  lowering  emissions  and 
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compliance  costs.   First,  if  some  states  are  given  subsidies  for 
acid  rain  clean-up,  investments  in  conservation  measures  should 
qualify  as  emissions  reductions  expenditures.   Second,  acid  rain 
legislation  should  direct  states  to  consider  end-use  efficiency 
improvements  and  to  strive  for  least-cost  energy  services  (not 
necessarily  minimum  electricity  costs)  when  they  develop  their 
acid  rain  compliance  plans.   This  should  increase  the  promotion 
of  and  investment  in  end-use  efficiency  on  the  part  of  utilities. 

Regarding  the  question  of  how  to  implement  conservation,  a 
variety  of  policy  and  program  options  are  available  to  stimulate 
greater  adoption  of  electricity  conservation  measures.   States  or 
the  federal  government  can  adopt  minimum  efficiency  requirements 
for  new  buildings  and  for  lighting  products  to  complement  the 
national  appliance  efficiency  standards  promulgated  in  1987. 
Regulatory  officials  can  require  least-cost  utility  planning  and 
allow  efficiency  measures  to  compete  on  equal  terms  with  new 
sources  of  electricity  supply.   Utilities  can  offer  financial 
incentives  to  stimulate  the  adoption  of  other  conservation 
measures,  or  even  directly  install  conservation  measures  in 
situations  where  incentives  are  not  effective. 

Experience  with  these  policies  and  programs  in  regions  such 
as  California  and  the  Pacific  Northwest  has  shown  that  they  can 
substantially  reduce  electricity  demand  growth.   For  example,  per 
capita  electricity  use  fell  nearly  1%/yr  in  California  during 
1980-85  while  it  rose  1%/yr  in  the  U.S.  as  a  whole.   In  recent 
years,  state  officials  and  utilities  in  Wisconsin  have  begun  to 
aggressively  promote  more  efficient  use  of  electricity  in  part  to 
reduce  the  cost  of  complying  with  state  acid  rain  control 
legislation.   Other  "acid  rain  belt"  states  such  as  Indiana  and 
Ohio  are  not  recognized  as  leading  states  in  electricity 
conservation,  but  there  is  no  reason  why  they  cannot  become  so. 

Conclusion 

Electricity  conservation  can  play  a  major  role  in  a  national 
acid  rain  clean-up  strategy.   If  states  and  utilities  that  are 
very  dependent  on  high-sulfur  coal  are  forced  to  reduce  their  S02 
emissions  by  50%  or  more,  the  economic  benefits  provided  by 
aggressive  efficiency  improvements  can  more  than  offset  the  cost 
of  emissions  controls.   This  is  true  even  if  flue  gas  scrubbers 
are  widely  implemented. 

Whether  or  not  states  and  utilities  have  a  strong  incentive 
to  conserve  depends  on  the  approach  taken  in  acid  rain 
legislation.   From  the  perspective  of  providing  full  credit  for 
all  emissions  reductions  and  encouraging  conservation,  statewide 
emissions  ceilings  are  preferable.   Emissions  ceilings  do  not 
stifle  economic  growth;  in  fact  they  give  states  and  utilities 
maximum  flexibility  for  protecting  the  environment  and  providing 
energy  services  at  least  cost. 

Thank  you  for  the  opportunity  to  present  these  views. 
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Mr.  Sharp.  Thank  you  very  much,  Mr.  Geller.  Mr.  Sant. 

STATEMENT  OF  ROGER  W.  SANT 

Mr.  Sant.  Thank  you  Mr.  Chairman.  I'm  Roger  Sant,  appearing 
today  as  the  chairman  of  the  Environmental  and  Energy  Study  In- 
stitute. I'm  accompanied  by  Pat  Raymond  and  Eric  Miller  who 
have  done  a  good  deal  of  the  work  that  we  have  done  on  this  sub- 
ject. EESI  is  a  non-partisan  public  policy  organization  that  was 
founded  by  the  leaders  of  the  Congressional  Environmental  and 
Energy  Study  Conference  and  other  national  policy  makers  and  I'm 
Chairman  of  the  Board  of  a  very  distinguished  group  of  people 
from  all  walks  of  life  who  contribute  greatly  to  our  work. 

I'd  like  to  report  on  a  study  that  we  completed  in  January,  1988, 
entitled  "Strategies  For  Reducing  The  Cost  of  Acid  Rain  Controls, 
Electricity  Demand  Side  Management  and  Clean  Coal  Technol- 
ogies." The  report  was  based  on  75  interviews  with  government  of- 
ficials, utility  executives,  engineers  and  environmentalists,  plus  a 
synthesis  of  the  literature  on  clean  coal  technologies  and  demand 
side  utility  load  management. 

The  intent  of  this  project  was  not  to  support  or  oppose  pending 
acid  rain  control  bills,  but  to  explore  the  role  that  alternative  con- 
trol technologies  like  energy  conservation  could  play  in  mitigating 
the  economic  and  social  impacts  of  a  Federal  acid  rain  control  pro- 
gram. This  study  examined  experiences  in  several  States  and  re- 
gions to  determine  if  energy  conservation  held  a  significant  poten- 
tial for  directly  reducing  sulfur  dioxide  and  nitrogen  oxide  emis- 
sions as  well  as  reducing  the  overall  costs  of  an  acid  rain  control 
strategy. 

Through  this  process,  the  Institute  found  that  conservation  could 
produce  both  the  emissions  reductions  and  cost  reductions  signifi- 
cant enough  to  deserve  much  greater  attention  in  the  current  Con- 
gressional debate.  Our  findings  were  four.  First,  reduced  electricity 
demand  will  directly  reduce  emissions  from  coal  fired  generators. 
Every  percent  reduction  in  electricity  demand  can  also  produce  a 
percent  emission  reduction. 

Energy  conservation  can  also  prevent  future  increases  in  emis- 
sions by  postponing  or  eliminating  the  need  for  construction  or  op- 
eration of  new  power  plants  and  saves  the  rate  payer  those  costs. 
Second,  energy  conservation  will  allow  more  environmental  dis- 
patch. Reduced  demand  will  give  utilities  much  greater  flexibility 
with  generating  capacity,  allowing  them  to  preferentially  operate 
their  cleaner  plants  without  incurring  large  additional  operating 
costs. 

Third,  the  marginal  costs  of  achieving  the  last  few  tons  of  reduc- 
tions required  by  some  of  the  current  legislative  proposals,  are  ex- 
tremely high.  By  minimizing  the  need  for  more  expensive  conven- 
tional technologies  to  achieve  these  reductions,  conservation  can 
decrease  those  high  marginal  costs. 

Fourth  and  finally  and  perhaps  most  importantly,  energy  conser- 
vation is  a  powerful  tool  in  many  respects,  not  just  in  SO2  reduc- 
tion or  NOx  reduction.  The  issue  of  global  climate  change  is  one 
that  particularly  comes  to  mind.  Reducing  electricity  demand  and 
decreasing  the  burning  of  fossil  fuels  can  reduce  not  just  SO^  and 
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NOx,  the  primary  acid  rain  precursors,  but  also  the  greenhouse  gas 
which  has  caused  global  warming  and  in  addition,  complete  com- 
petitiveness. 

In  fact,  energy  conservation  may  be  the  only  way  to  reduce 
carbon  dioxide  emissions  without  significantly  altering  the  Ameri- 
can lifestyle.  The  cost  effectiveness  of  conservation  is  even  higher  if 
conservation  gets  credit  for  removal  costs  of  carbon  dioxide  and 
other  pollutants  as  well  as  SOx  and  NOx- 

Our  recommendations  are  just  three  and  they  complement  Mr. 
Geller's  testimony  in  great  concert.  The  first  is,  if  Congress  enacts 
an  acid  rain  control  law,  energy  conservation  should  be  an  integral 
part  of  total  controls  strategy.  Second,  Congress  should  also  adopt 
statewide  emissions  ceilings  rather  than  emissions  rate  standards, 
to  allow  utilities  to  receive  full  credit  for  emission  cuts  achieved  by 
conservation. 

Third,  any  Federal  subsidies  that  are  enacted  in  an  acid  rain  bill, 
should  include  energy  conservation  as  an  eligible  control  strategy. 
As  an  aside,  we'd  also  recommend  that  the  legislation  encourage 
coordinate  planning  among  the  State  regulatory,  environmental 
and  energy  offices  which  often  doesn't  occur,  to  achieve  a  consen- 
sus approach  in  the  State  plan.  Additional  recommendations  are 
included  in  the  attached  executive  summary  of  our  report. 

In  summary,  let  me  just  say  that  there  are  already  significant 
economic  incentives  for  utilities  to  invest  in  conservation,  particu- 
larly those  utilities  that  need  to  avoid  building  new  capacity.  The 
potential  imposition  of  new  pollution  controls  creates  more  compel- 
ling economic  incentives  for  utilities  to  look  at  conservation  as  a 
viable  business  strategy. 

Conservation  can  help  achieve  pollution  control  at  lower  costs 
than  conventional  strategies,  reduce  the  need  for  new  capacity, 
lower  consumer  energy  bills  and  address  the  serious  problems  of 
global  climate  change  and  U.S.  competitiveness.  I  believe  that  Con- 
gress must  take  advantage  of  the  opportunity  brought  by  the  acid 
rain  debate,  to  send  a  clear  message  that  conservation  can  and 
should  play  a  major  role  in  our  national  energy  and  environmental 
programs.  We  all  believe  that  today's  hearing  can  take  us  a 
number  of  steps  down  that  road  and  I  appreciate  the  chance  to  be 
here. 

[The  prepared  statement  and  attachment  of  Mr.  Sant  follows:] 
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STATEMENT 

OF 

ROGER  W.  SANT 

Mr.  Chairman,  I  am  Roger  W.  Sant,  chairman  of  the  board  of  the 
Environmental  and  Energy  Study  Institute.  I  am  also  chairman  of  the 
board  and  chief  operating  officer  of  Applied  Energy  Services,  Inc.,  an 
independent  power  producer.  I  formerly  served  as  assistant 
administrator  for  conservation  for  the  Federal  Energy  Administration 
and  as  the  director  of  the  Mellon  Institute  Energy  Productivity  Center. 
In  1978,  I  co-authored  "The  Least-Cost  Energy  Strategy"  and  more 
recently,  in  1984,  I  co-authored  "Creating  Abundance  -  America's  Least- 
Cost  Energy  Strategy . " 

I  appreciate  the  opportunity  to  testify  before  the  House 
Subcommittee  on  Energy  and  Power  about  energy  conservation  and  the 
Institute's  report,  "Strategies  for  Reducing  the  Cost  of  Acid  Rain 
Controls:  Electricity  Demand-side  Management  and  Clean  Coal 
Technologies."  I  would  like  to  submit  my  written  statement,  which 
includes  the  executive  summary  of  that  report,  for  the  record  and 
summarize  key  points  orally. 

Before  I  begin  my  discussion  about  energy  conservation  as  an  acid 
rain  control  option,  I'd  like  to  briefly  describe  the  Environmental  and 
Energy  Study  Institute.  EESI  is  a  non-partisan  public  policy 
organization  founded  by  the  leaders  of  the  Congressional  Environmental 
and  Energy  Study  Conference  and  other  national  policymakers.  Our  goal 
is  to  meet  the  need  for  better  informed  debate  and  independent  analysis 
and  policy  initiatives.  The  Institute  is  governed  by  a  diverse,  bi- 
partisan group  of  environmental  and  energy  leaders. 

The  EESI  Acid  Rain  Project 

In  January  1988,  the  Environmental  and  Energy  Study  Institute 
completed  the  initial  stage  of  its  acid  rain  project  and  published 
"Strategies  for  Reducing  the  Cost  of  Acid  Rain  Controls:  Electricity 
Demand-Side  Management  and  Clean  Coal  Technologies."  The  report  was 
based  on  75  interviews  with  government  officials,  utility  executives, 
engineers  and  environmentalists,  plus  a  synthesis  of  the  literature  on 
clean  coal  technologies  and  demand-side  utility  load  management. 

The  intent  of  the  project  was  not  to  support  or  oppose  pending  acid 
rain  control  bills,  but  to  explore  the  role  that  alternative  control 
strategies  like  energy  conservation  could  play  in  mitigating  the 
economic  and  social  impacts  of  a  federal  acid  rain  control  program. 
The  study  examined  experiences  in  several  states  and  regions  to 
determine  if  energy  conservationheld  a  significant  potential  for 
directly  reducing  sulfur  dioxide  and  nitrogen  oxide  emissions  as  well 
as  reducing  the  overall  costs  of  an  acid  rain  control  strategy. 

Through  this  process  the  Institute  found  that  conservation  could 
produce  both  emissions  reductions  and  cost  reductions  significant 
enough  to  deserve  much  greater  attention  in  the  current  Congressional 
debate . 
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EESI's  Significant  Findings 

The  Institute  found  four  major  benefits  of  energy  conservation  as 
an  acid  rain  control  strategy: 

1)  Reduced  electricity  demand  will  directly  reduce  emissions  from 
coal-fired  generators.  Every  percent  reduction  in  electricity  demand 
can  produce  a  percent  emission  reduction.  Energy  conservation  also  can 
prevent  future  increases  in  emissions  by  postponing  or  eliminating  the 
need  for  construction  and  operation  of  new  power  plants,  and  save  the 
ratepayer  those  costs. 

2)  Energy  conservation  will  allow  more  environmental  dispatching. 
Reduced  demand  will  give  utilities  much  greater  flexibility  in 
generating  capacity,  allowing  them  to  preferentially  operate  their 
cleaner  plants  without  incurring  large  additional  operating  costs. 

3)  The  marginal  costs  of  achieving  the  last  few  tons  of  reductions 
required  by  some  of  the  current  legislative  proposals  are  extremely 
high.  By  minimizing  the  need  for  more  expensive  conventional 
technologies  to  achieve  these  reductions,  conservation  can  decrease 
those  high  marginal  costs. 

4)  Finally,  and  very  importantly,  energy  conservation  can  be  a 
powerful  tool  in  addressing  the  issue  of  global  climate  change. 
Reduced  electricity  demand  (by  decreasing  the  burning  of  fossil  fuels) 
can  reduce  not  just  SOx  and  NOx,  the  primary  acid  rain  precursors,  but 
also  the  greenhouse  gases  which  cause  global  warming.  In  fact,  energy 
conservation  may  be  the  only  way  to  reduce  carbon  dioxide  emissions 
without  significantly  altering  the  American  lifestyle.  The  cost 
effectiveness  of  conservation  is  even  higher  if  conservation  gets 
credit  for  the  removal  costs  of  carbon  dioxide  and  other  pollutants,  as 
well  as  SOx  and  NOx. 

RRST  rontinuina  Activities; 

In  our  followup  to  these  findings,  we  have  convened  a  working  group 
of  Washington  policymakers  and  experts  who  are  interested  in  promoting 
energy  conservation  as  an  acid  rain  control  option.  That  group 
includes  representatives  of  the  ACE£E,  National  Clean  Air  Coalition, 
the  Center  for  Clean  Air  Policy  and  the  Energy  Conservation  Coalition. 

The  workgroup  has  been  monitoring  the  acid  rain  debate  in  the  House 
and  Senate,  analyzing  and  discussing  legislative  developments  to 
determine  a  consensus  on  recommendations  to  promote  energy  conservation 
and  providing  information  and  assistance  to  congressional  offices  on 
this  issue.   We  plan  on  continuing  those  efforts  in  the  future. 
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Recoinp«'"'^a<"  i  f>"g 

As  a  result  of  the  EESI  study,  supported  by  the  work  of  ACEEE  and 
new  information  based  on  a  soon-to-be  published  report  on  energy 
conservation  in  Ohio,  the  Institute  has  three  major  recommendations: 

1)  If  Congress  enacts  an  acid  rain  control  law.  energy 
conservation  should  be  an  integral  part  of  a  total  control  strategy. 
2)  Congress  should  also  adopt  statewide  emissions  ceilings,  rather  than 
emission  rate  standards,  to  allow  utilities  to  receive  full  credit  for 
emissions  cuts  achieved  by  conservation.  3)  Any  federal  subsidies  in 
an  acid  rain  bill  should  include  energy  conservation  as  an  eligible 
control  strategy. 

We  also  would  recommend  that  the  legislation  encourage  coordinated 
planning  among  the  state  regulatory,  environmental  and  energy  offices 
to  achieve  a  consensus  approach  in  the  state  plan.  Additional 
recommendations  are  included  in  the  attached  executive  summary  of  our 
report . 

gupwary 

There  are  already  economic  incentives  for  utilities  to  invest  in 
conservation,  particularly  those  utilities  that  need  to  avoid  building 
new  capacity.  But  the  potential  imposition  of  new  pollution  controls 
creates  more  compelling  economic  incentives  for  utilities  to  look  at 
conservation  as  a  viable  business  tool. 

Conservation  can  help  achieve  pollution  control  at  lower  costs  than 
conventional  strategies,  reduce  the  need  for  new  capacity,  lower 
consumer  energy  bills  and  address  the  serious  problems  of  global 
climate  change.  Congress  must  take  advantage  of  the  opportunity 
brought  on  by  the  acid  rain  debate  to  send  a  clear  message  that 
conservation  can  and  should  play  a  major  role  in  our  national  energy 
and  environmental  programs. 

We  believe  that  today's  hearing  is  a  very  positive  step  in  that 
direction,  and  we  hope  that  the  Subcommittee  will  continue  their 
efforts  as  they  consider  acid  rain  control  in  the  future. 

Thank  you. 
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EXECUTIVE  SUMMARY 


Worrisome  even  to  some  staunch  support- 
ers of  acid  rain  controls  are  the  poten- 
tially adverse  effects  that  using  conventional 
Controls — "scrubbers"  that  remove  sulfur  oxides 
from  flue  gases  and  switching  to  low-sulfur 
fuels — could  have  on  electricity  rates  and  jobs, 
especially  in  the  Midwest,  where  medium-  and 
high-sulfur  coal  mines  and  energy-intensive 
industries  are  important. 

In  response  to  these  concerns,  the  Environ- 
mental and  Energy  Study  Institute  launched  a 
project  in  the  fall  of  1986  to  explore  alternatives 
to  conventional  controls  that  could  present 
opportunities  for  reducing  the  overall  cost  of 
acid  rain  legislation.  These  include  electricity 
demand-side  management  strategies — load 
management,  conservation  and  cogeneration — 
and  clean  coal  technologies  that  allow  medium- 
and  high-sulfur  coal  to  bum  more  cleanly  with- 
out the  use  of  conventional  scrubbers. 

The  Institute  wishes  to  state  at  the  outset 
that  it  is  not  the  purpose  of  this  report  to  endorse 
or  oppose  acid  rain  control  legislation.  However, 
this  report  is  intended  to  widen  the  current 
debate  concerning  the  range  of  control  options 
available. 

Method(dogy 

Information  for  this  report  was  obtained  from  a 
survey  of  the  current  technical  literature,  as 
well  as  from  more  than  75  interviews  with  engi- 
neers, utility  executives,  environmentalists, 
emissions  control  manufacturers  and  federal 
and  state  officials.  Two  problems  encountered 
were  the  fragmented  nature  of  information 
available  on  demand-side  management  strate- 
gies and  clean  coal  technologies  and  the  lack  of 
comparative  data  on  capital  and  operating  costs. 
While  this  report  attempts  to  present  a 
coherent  technical,  economic  and  environ- 
mental picture  of  these  strategies,  it  belies  the 
relative  dearth  of  analytical  data  available.  The 
conclusions  reached,  therefore,  necessarily  re- 


flect the  subjective  impressions  gained  from  this 
survey. 

The  report  is  divided  into  three  parts.  Chap- 
ter one  provides  a  more  detailed  summary  of  the 
study's  findings,  conclusions  and  recommenda- 
tions than  is  offered  by  this  brief  executive 
summary.  Readers  who  wish  technical  informa- 
tion and  analysis  concerning  the  roles  electricity 
demand-side  management  and  clean  coal  tech- 
nologies could  play  in  acid  rain  controls  are  then 
referred  to  chapters  two  and  three.  The  Refer- 
ences section  lists  the  sources  of  information  for 
this  report. 

Findings 

There  are  two  key  findings. 

First,  demand-reducing  strategies  and  new 
clean  coal  technologies  could  reduce  power  plant 
and  industrial  emissions,  lower  the  overall  cost 
of  acid  rain  controls  and  mitigate  the  adverse 
effects  of  controls  on  electricity  ratepayers  and 
medium-  and  high-sulfur  coal  miners.  They 
deserve  greater  attention  than  they  are  cur- 
rently receiving.  Their  benefits  would  be  par- 
ticularly felt  in  the  Midwest,  the  region  that 
would  bear  the  brunt  of  emissions  reductions 
were  a  national  acid  rain  law  enacted. 

Second,  regulatory,  finfmcial  and  institu- 
tional barriers  will  prevent  utilities  and  indus- 
tries from  seriously  considering  these  alterna- 
tive strategies  should  certain  national  acid  rain 
bills  be  enacted.  Some  of  these  barriers  are  asso- 
ciated with  the  way  many  of  the  bills  currently 
being  considered  in  Congress  are  structured. 
Other  barriers  stem  more  from  state  regulatory 
policies,  characteristics  of  utility  systems  in  the 
Midwest  and  commercial  market  forces. 

In  order  for  utilities  to  seriously  consider 
alternative  control  strategies  within  a  national 
emissions  control  law,  lawmakers  will  have  to 
successfully  maximize  incentives  to  make  such 
strategies  attractive.  Indeed,  the  regulatory 
framework  itself— whether  utilities  are  allowed 
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to  employ  clean  coal  technologies  varying  in 
effectiveness  on  different  emissions  sources,  for 
example— will  be  key  to  encouraging  or  discour- 
aging alternative  control  strategies. 

Recommendations 

Serious  consideration,  therefore,  should  be 
given  the  following  recommendations,  should 
Congress  decide  to  enact  an  acid  rain  law.  These 
fall  into  three  categories:  regulatory  incentives, 
financial  incentives  and  research  and  informa- 
.tion.  Regulatory  incentives  include  provisions 
to  maximize  the  attractiveness  of  alternative 
control  options  by  lowering  barriers  to  their 
wider  use.  Financial  incentives  include  carrots 
to  speed  up  the  commercialization  of  these  op- 
tions. Recommendations  are  also  made  to  im- 
prove the  analytical  information  available 
about  these  options,  for  instance,  their  costs  and 
market  potential.  Some  of  these  recommenda- 
tions, especially  those  stretching  timetables, 
will  involve  environmental  tradeoffs  that  delay 
emissions  reductions. 

Regulatory  Incentives 

Encouragement  of  demand-side  manage- 
ment and  clean  coal  technology  control  options 
will  require  provisions  that  lower  the  regulatory 
barriers  to  their  wider  use.  Suggestions  include: 

•  Flexible  source  reduction  targets.  Utili- 
ties should  have  flexibility  to  tailor  controls 
with  different  SO  j  and  NO,  removal  efficien- 
cies to  different  sources,  as  long  as  an  overall 
statewide  reduction  target  is  achieved  and 
environmentally  sensitive  areas  are  not 
adversely  affected. 

•  Tonnage  reduction  compliance  standard. 
Under  the  emissions  rate  limit  approach 
used  in  most  control  bills,  utilities  would 
seldom  receive  full  credit  for  gross  emissions 
reductions  achieved  by  demand-reducing 
strategies.  They  should  be  allowed,  there- 
fore, to  receive  full  credit  for  tonnage  reduc- 
tions achieved  using  these  strategies.  This 
would  be  accomplished  by  allowing  states  to 
adopt  emissions  ceilings  or  tonnage  caps  as 
the  regulatory  approach. 

•  Phased  tieadlinea  find  extensions.  The  \av/ 
should  contain  a  two-phase  reduction  period 
for  SOj  and  NO,,  with  the  first  deadline 
around  1994  and  the  second  deadline 
around  1997.  In  addition,  the  second  dead- 
line should  be  allowed  to  be  extended  to  the 


year  2000  for  certain  individual  boilers  that 
a  utility  or  industry  retrofits  or  repowers 
with  clean  coal  technologies. 

•  J^O^/SO^  timetable  trades.  Early  achieve- 
ment of  NO,  reductions — conventional  NO, 
controls  are  available  now — should  allow  a 
utility  to  shift  the  second  SOj  reduction 
deadline  toward  the  year  2000. 

•  Conservation  trades.  Since  conservation 
programs  can  be  mounted  quickly,  utilities 
should  be  encouraged  to  undertake  them 
early  on  to  reduce  SO,  and  NO,  emissions. 
Early  reductions  should  be  rewarded  with 
deadline  extensions  for  SO^. 

•  Scrubber  trades.  Utilities  should  be  en- 
couraged to  undertake  early  scrubber  retro- 
fits on  their  largest  plants.  Early  SOj  emis- 
sions reductions  achieved  by  scrubber  retro- 
fits on  large  plants  would  be  rewarded  with 
deadline  extensions  on  smaller,  more  expen- 
sive-to-control  plants. 

•  ReguUitory preferences.  Relatively  simple 
modifications  in  federal  legislation  govern- 
ing non-utility  power  producers  should  be 
made  to  allow  fuel  cells  and  other  promising 
clean  coal  technologies  to  receive  preferen- 
tial treatment  now  accorded  conventional 
cogeneration  and  renewable  energy  sources. 

•  Interstate  air  quality  management  au- 
thorities. A  special  title  should  allow  neigh- 
boring states  to  form  and  operate  air  quality 
management  authorities  for  the  purpose  of 
implementing  interstate  strategies  for 
emissions  reductions,  including  emissions 
trading  among  states. 

Financial  Ineentii^es 

Incentives  should  be  incorporated  into  a  na- 
tional acid  rain  law  to  encourage  utilities  to 
seriously  consider  and  pursue  demand-side 
management  and  dean  coal  options.  These  in- 
centives could  include: 

•  Demand-side  financial  incentives.  Fed- 
eral law  should  encourage  state  public  util- 
ity commissions  to  treat  load  management 
and  conservation  expenditures  like  scrub- 
bers, i.e.  capital  investments.  One  way  to  do 
this  would  be  to  qualify  demand-reducing 
equipment  and  programs  for  subsidy, 
should  the  bill  provide  subsidies  to  utilities 
to  reduce  emissions. 

•  Federal  demonstration  block  grant  pro- 
granu  The  quickest,  most  effective  way  to 
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promote  commercialization  of  clean  coal 
technologies  for  existing  boilers  would  be  to 
allow  states  and  utilities  to  choose  freely  the 
most  promising,  cost-effective  technologies 
and  subsidize  them.  This  would  be  accom- 
plished by  block  grants  from  the  federal 
clean  coal  technology  program  to  those 
states  that  wish  to  promote  the  technolo- 
gies. The  national  interest  would  be  best 
served,  on  the  other  hand,  by  using  the 
balance  of  the  clean  coal  program  to  demon- 
strate advanced  power  generation  systems 
for  new  plants. 

Research  and  Information 

There  is  a  vital  need  for  the  federal  govern- 
ment to  more  actively  assess  the  role  that  alter- 
native emissions  control  strategies  like  de- 
mand-side management  and  clean  coal  tech- 
nologies could  play.  Suggestions  include: 

•  National  computer  models.  Both  the  U.S. 
Environmental  Protection  Agency  and  the 
U.S.  Department  of  Energy  should  reassess 
the  computer  models  they  use  to  simulate 
the  behavior  of  the  domestic  electricity 
markets.  These  models  should  be  modified 
to  examine  policy  options  other  than  just 
scrubbing  and  coal-switching. 

•  Demand-side  management  control  strat- 
egy study.  A  national  analytical  study  of 


demand-side  strategies  and  the  role  they 
could  play  in  reducing  emissions  and  miti- 
gating conventional  control  costs  should  be 
undertaken  as  soon  as  possible. 
•  National  clean  coal  engineering  and  cost 
study.  A  national  site-specific  study  of  the 
market  for  retrofit  and  repowering  technolo- 
gies should  be  conducted.  This  would  fur- 
nish comparative  technical  and  economic 
data  that  is  vitally  needed  to  properly  assess 
the  potential  role  these  technologies  could 
eventually  play  in  acid  rain  controls  and  the 
savings  they  could  bring  if  used. 

In  conclusion.  Congress  can  crafl,  if  it 
wishes,  an  acid  rain  law  that  broadens  the 
control  options  available  to  utilities  and  miti- 
gates adverse  economic  effects  on  both  electric- 
ity ratepayers  and  coal  miners.  Demand-side 
management  strategies  like  conservation  would 
help  the  electricity  ratepayer,  and  clean  coal 
technology  incentives  would  protect  coal  jobs. 
Both  strategies  woiild  reduce  emissions. 

Conventional  controls  like  scrubbers  and 
switching  to  low-sulfiir  would  still  have  to  be 
used,  of  course.  Encouraging  alternative  control 
strategies  that  lower  compliance  costs  and  pro- 
tect ratepayers  and  coal  jobs  will,  however,  help 
ease  some  of  the  pain  associated  with  the  more 
conventional  controls. 
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Mr.  Sharp.  Thank  you  very  much,  Mr.  Sant.  Mr.  Trisko,  perhaps 
you're  next. 

STATEMENT  OF  EUGENE  E.  TRISKO 

Mr.  Trisko.  Thank  you,  Mr.  Chairman.  We  appreciate  the  oppor- 
tunity to  appear  before  you  today.  From  our  perspective,  the  inte- 
gration of  energy  conservation  programs  and  acid  rain  control 
policy  is  unnecessary  as  a  mechanism  to  encourage  energy  conser- 
vation in  the  economy  and  in  short,  is  a  recipe  for  an  unworkable 
acid  rain  control  policy.  The  acid  rain  control  debate,  Mr.  Chair- 
man, as  you  well  know,  has  been  going  on  for  some  7  years  now. 

It  does  not  suffer  from  a  lack  of  complexity  and  we  see  the  intro- 
duction of  the  energy  conservation  issue  as  an  unnecessary  com- 
plexity for  the  resolution  of  the  acid  rain  control  issue.  The  debate 
here  this  morning  really  is  a  very  technical  one.  It's  the  debate 
which  concerns  the  mechanism  that  Congress  might  use  to  appor- 
tion emission  reductions  under  acid  rain  control  legislation  among 
the  States. 

There  are  basically  two  competing  alternatives.  One  is  a  tonnage 
approach.  The  tonnage  approach  is  favored  by  advocates  of  energy 
conservation  on  the  ground  that  a  tonnage  program  will  give 
States  full  credit  for  conservation  related  emission  reductions.  The 
other  approach  is  an  emission  rate  control  policy,  either  enforced 
as  a  statewide  average  as  in  Mr.  Waxman's  acid  rain  control  pro- 
posal or  on  a  plant-by-plant  or  systemwide  basis. 

Proposals  of  that  nature  typically  are  related  to  the  useful  life- 
times of  power  plants,  for  example,  the  30-year,  1.2  pound  SO2  con- 
trol policy.  We  believe  that  Congress  should  not  adopt  a  tonnage 
based  approach  to  acid  rain  control  for  the  sake  of  encouraging 
energy  conservation  because  the  tonnage  based  approach  is  first, 
extraordinarily  difficult  for  States  to  administer;  second,  potential- 
ly inflexible  in  the  face  of  uncertainties  about  future  economic 
growth  and  fuel  use  patterns;  third,  inconsistent  with  ongoing  Fed- 
eral Energy  Regulatory  Commission  proposals  which  are  leading  to 
the  deregulation  of  the  electric  power  industry  and;  finally,  unnec- 
essary in  view  of  other  Clean  Air  Act  programs. 

Instead,  the  regulation  of  emission  rates  on  a  plant-by-plant  or 
systemwide  average  basis,  appears,  in  light  of  the  above  consider- 
ations, to  be  the  preferable  alternative  for  Congress  to  pursue.  The 
major  point  developed  in  our  submission,  Mr.  Chairman,  is  that 
energy  conservation  programs  are  working  very  successfully 
around  the  United  States.  The  Electric  Power  Research  Institute 
has  surveyed  the  utility  industry  and  has  found  that  there  are  sev- 
eral hundred  programs  now  in  operation  within  the  utility  indus- 
try to  encourage  energy  conservation. 

The  reason  for  this,  Mr.  Chairman,  is  quite  straightforward.  The 
cost  of  new  generating  capacity  has  increased  fourfold  in  the  last 
10  years.  It  now  costs  in  excess  of  $1,100  to  add  an  incremental  kil- 
owatt of  generating  capacity.  It's  largely  as  a  result  of  these  cost 
increases  in  generating  capacity  that  utilities,  as  a  matter  of  self 
interest,  have  pursued  energy  conservation  programs. 

Similarly,  the  National  Association  of  Regulatory  Utility  Com- 
missioners has  surveyed  the  States  and  found  that  some  33  States, 
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or  about  two  thirds  of  the  States  in  the  Nation  are  currently  utiHz- 
ing  or  developing  least-cost  utility  planning  programs  and  those 
programs  will  force  utilities  to  consider  conservation  as  a  cost  effec- 
tive alternative  to  the  construction  of  new  plants. 

One  of  the  principal  issues  regarding  the  tonnage  approach  to 
acid  rain  control  is  the  full  credit  argument  that  States  will  not  re- 
ceive full  credit  for  conservation  related  emission  reductions  under 
an  emission  rate  approach — only  a  tonnage  based  approach  alleged- 
ly will  give  States  full  credit  for  those  programs.  Mr.  Chairman,  we 
believe  that  that  is  a  misleading  assertion  because  it  ignores  the 
increasing  separation,  geographic  separation  of  sources  of  electric 
power,  supply  and  demand. 

Just  as  an  example,  Mr.  Chairman,  I  gave  to  your  staff  this 
morning,  some  additional  data  which  we'd  like  to  have  entered  into 
the  record  which  show  the  trend  of  net  generation  and  sales  to 
other  utilities  by  the  Allegheny  Power  System.  This  is  a  utility 
holding  company  which  serves  portions  of  five  States — West  Vir- 
ginia, Pennsylvania,  Ohio,  Maryland  and  Virginia.  Now,  the  data- 
base that  we've  assembled  here,  covers  the  period  from  1970-1978 
and  it  reflects  the  impact  on  Allegheny  Power's  power  wholesaling 
activities  following  the  initial  oil  price  spike  in  1973. 

The  data  indicate  that  in  this  period  of  time,  Allegheny  Power 
System  was  selling  on  the  order  of  one  third  of  its  kilowatt  hour 
generation  to  other  utilities,  mainly  in  the  mid  atlantic  region — 
Pennsylvania,  New  Jersey,  Maryland  interconnection.  It  was  doing 
that  in  order  to  displace  oil  fired  generation  in  those  regions.  The 
net  of  that,  Mr.  Chairman,  is  that  a  successful  energy  conservation 
program  in  a  given  State  such  as  New  Jersey,  may  not  necessarily 
reduce  emissions  in  the  State  of  New  Jersey. 

Instead,  emissions  could  be  reduced  in  Pennsylvania  or  Ohio  or 
Indiana  for  that  matter.  So  there's  no  direct  cause  and  effect  rela- 
tionship between  energy  conservation  and  electric  power  emission 
reductions.  Mr.  Chairman,  the  Federal  Energy  Regulatory  Commis- 
sion has  a  variety  of  proposals  which  will  tend  to  further  increase 
the  amount  of  wholesale  power  transactions  which  occur  in  the 
power  industry. 

The  effect  of  those  will  be  to  increase  shopping  for  electric  power, 
both  by  major  utilities  looking  at  cheaper  power  sources  in  other 
States  and  by  major  customers,  such  that  for  example.  General 
Motors  will  no  longer  have  to  do  business  with  Detroit  Edison  as 
its  principal  power  supplier.  Instead,  General  Motors  could  shop  in 
Texas  or  in  "rennessee  or  in  Georgia  for  that  power  which  would 
be,  in  turn,  wheeled  from  the  southern  part  of  the  country  up  to 
Michigan. 

I'd  like  to  respond  specifically  to  one  of  the  assertions  that  is 
made  with  regard  to  statewide  average  emission  rates  and  that  as- 
sertion is  that  a  statewide  average  rate  will  encourage  utilities  to 
build  new  capacity  in  order  to  reduce  their  average  emission  rates 
under  that  kind  of  proposal.  The  cost  of  new  generating  capacity 
today,  compared  to  the  cost  of  the  extending  the  lifetime  of  an  ex- 
isting plant,  even  with  additional  emission  controls  under  that  life 
extension  program,  is  such  that  utilities  have  no  economic  incen- 
tive to  build  new  capacity. 
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Instead,  they  will  simply  refurbish  and  extend  the  lifetimes  of 
their  existing  units.  Second,  will  utilities  resist  energy  conservation 
programs  in  order  to  keep  their  most  expensive,  peak  load  genera- 
tion units  on  line,  and  thereby  reduce  their  average  SO2  emission 
rates  under  an  emission  rate  program?  We  think  the  answer  to 
that  is  a  pure  and  simple  no,  Mr.  Chairman. 

Utilities  confronted  with  acid  rain  legislation  will  either  scrub  or 
switch  their  existing  base  load  capacity  units  which  are  not  subject 
to  new  source  performance  standards.  The  peak  load  units  which 
are  the  most  sensitive  to  successful  conservation  programs,  tend  to 
have  one,  very  low  emission  rates;  and  two,  very  high  operating 
costs.  They  do  not  contribute  much  to  a  utility's  overall  SO2  emis- 
sions. 

Finally,  I  know  that  I've  run  over  my  time,  Mr.  Chairman,  so  I'd 
just  like  to  end  on  the  following  point:  that  the  energy  conservation 
issue  will  have  to  be  confronted  four-square  by  Congress  when  it 
comes  to  grips  with  the  global  warming  or  greenhouse  gases  contro- 
versy. Energy  conservation  appears  to  be,  at  best,  a  collateral  issue 
to  acid  rain  control. 

It's  in  the  context  of  global  warming  that  Congress  will  have  to 
address  national  energy  conservation  programs  in  the  context  of 
environmental  policy.  That  may  be  the  place  to  integrate  energy 
conservation  and  environmental  protection.  Acid  rain  does  not 
appear  to  be  the  appropriate  venue  for  that.  Thank  you  very  much. 

[Testimony  resumes  on  p.  147.] 

[The  prepared  statement  and  attachments  of  Mr.  Trisko  follows:] 
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Mr.  Chairman  and  members  of  the  Subcommittee,  Stern  Bros., 
Inc.  ("SBI")  appreciates  the  opportunity  to  appear  before  you 
today.  SBI  is  an  energy  holding  company  with  high-sulfur  coal 
reserve  and  other  energy  interests  in  West  Virginia.    Since 
1980,  we  have  been  closely  involved  in  the  Clean  Air  Act  reform 
debate,  focusing  on  alternative  legislative  approaches  to  acid 
rain  control.   We  have  worked  informally  with  representatives  of 
industry,  labor,  and  environmental  groups,  with  EPA  and 
Congressional  staff  members,  and  with  other  groups  committed  to 
"middle-ground"  solutions  to  the  complex  environmental  and 
economic  problems  inherent  in  the  acid  rain  control  debate. 

Our  testimony  today  addresses  the  following  question: 

"If  Congress  determines  that  new  legislative  measures 
are  needed  to  control  acid  precipitation,  should  energy 
conservation  be  given  explicit  consideration  in  the 
design  of  those  measures?" 

We  conclude  that  energy  conservation  and  acid  rain  control 
policies  should  not  be  interrelated  explicitly.   While  energy 
conservation  itself  is  a  desirable  objective,  the  means 
considered  necessary  to  integrate  it  within  an  acid  rain  control 
program  have  serious  disadvantages.   The  state-based  sulfur 
dioxide  tonnage  reduction  approach  to  acid  rain  control  favored 
by  energy  conservation  groups  appears  to  be: 

1)  Inflexible  and  imprudent  in  the  face  of  uncertain  future 
patterns  of  economic  growth  and  fuel  use; 

2)  Unduly  difficult  to  enforce,  particularly  in  view  of  the 
increasingly  attenuated  geographic  relationship  between 
electric  power  supply  and  demand,  such  that  power  consumed 
in  one  state  often  is  produced  in  another  state;  and 

3)  Inappropriate  in  light  of  existing  Clean  Air  Act  programs. 

The  rapid  changes  now  overtaking  electric  utility  supply  and 
demand  planning,  triggered  by  new  federal  regulatory  initiatives 
under  PURPA  and  by  state  least-cost  planning  efforts,  imply  that 
states  are  no  longer  the  appropriate  unit  of  measurement  for 
compliance  with  acid  rain  legislation. 

Today,  the  regulation  of  emission  rates  on  a  plant-by-plant 
or  utility  system  basis  is  the  only  practical  and  enforceable  way 
to  secure  long-term  emission  reductions  below  current  levels. 
From  an  environmental  standpoint,  both  the  tonnage  approach  and 
the  emission  rate  approach  appear  acceptable  as  means  to  reduce 
future  emissions  of  sulfur  dioxide. (1)   Either  approach  would 
encourage  energy  conservation  through  its  impact  on  electric 
rates,  particularly  in  the  Midwest. 

The  Energy  Conservation  Movement 

Despite  the  ups  and  downs  of  oil  prices  in  the  past  decade, 
energy  conservation  works.   Since  1974,  the  ratio  of  energy 
consumption  to  real  GNP  has  dropped  steadily  by  more  than 
one-f if th. ( 1 )   Energy  conservation  is  now  institutionalized,  in 
the  form  of  dozens  of  grass-roots  citizens'  groups,  and  consumer 
advocates  operating  within  state  public  utility  commissions. 

Energy  conservation  works  because  conservation  is  cheaper 
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than  new  powerplants,  and  cheaper  than  the  delivered  cost  of 
electricity  from  existing  powerplants.   Utilities  throughout  the 
country  are  actively  pursuing  demand-side  management  programs  to 
reduce  electric  consumption  through  measures  such  as  better 
insulation,  free  energy  audits,  and  experimental  load  control 
devices . 

As  in  other  regulatory  areas  which  have  not  been  fully 
preempted  by  federal  law,  states  have  taken  different  approaches 
to  the  promotion  of  energy  conservation.    TVA  and  states  in  the 
Northeast  and  West  have  taken  a  more  active  interest  than  some 
states  in  the  Midwest  and  South.   The  program  developed  ^ust  a 
few  weeks  ago  in  Connecticut  will  serve  as  a  model  for  energy 
efficiency  programs  in  other  states. (3) 

Many  utilities  encourage  energy  conservation  as  a  matter  of 
self-interest.   Concerns  about  the  cost  of  capital  for  new 
plants,  the  demise  of  the  nuclear  option,  and  uncertainties  about 
"prudency  reviews"  for  new  plants  by  state  utility  commissions 
have  led  utilities  to  develop  programs  to  reduce  peak  load 
growth,  and  to  extend  the  lifetimes  of  their  existing  generating 
plants.   One  fact  underscores  this  self-interest:  the  weighted 
average  cost  of  large  new  f ossi 1 -fueled  powerplants  increased 
four-fold  in  the  past  decade,  from  S228  per  kilowatt  of  capacity 
in  1975  to  SI, 079  per  kilowatt  in  1984.(4) 

In  response  to  these  new  economic  facts  of  life,  state 
public  utility  commissions  are  pioneering  the  development  of 
"least-cost  utility  planning"  processes  which  will  force 
utilities  to  consider  conservation  as  an  alternative  to  new 
generating  plants.   The  National  Association  of  Regulatory 
Utility  Commissioners  indicates  that  17  states  have  least  cost 
energy  planning  programs  underway,  4  states  incorporate  least 
cost  planning  in  other  programs,  and  12  states  are  developing  or 
considering  such  programs. (5)   With  33  states  now  at  work  on 
least-cost  planning,  the  implications  for  reduced  powerplant 
construction  are  profound,  especially  over  the  next  20  years. 

In  sum,  energy  conservation  is  firmly  taking  root  in  the 
utility  sector  and  in  state  regulatory  processes.   Energy 
conservation  does  not  need  acid  rain  legislation  to  make  it  work 
better.   However,  by  raising  the  cost  of  electricity  in  many 
regions  of  the  country,  and  particularly  in  the  Midwest,  any  form 
of  acid  rain  control  legislation  would  promote  energy 
conservation  through  the  price  elasticity  effects  of  higher 
electricity  prices.   As  such,  acid  rain  legislation  and  energy 
conservation  programs  are  independent  but  complementary  policy 
objectives. 

Energy  Conservation  and  Emissions  Control  Policy 

Energy  conservation  alone  will  not  produce  long-term 
emission  reductions  nearly  as  large  as  those  called  for  by 
current  acid  rain  control  proposal s .( 6 )   Looking  at  these 
proposals,  energy  conservationists  maintain  that  emission-rate 
approaches  would  not  provide  states  full  credit  for  emissions 
reductions  achieved  as  a  result  of  conservation  programs,  and 
might  encourage  utilities  to  build  new  plants  in  order  to  reduce 
their  average  emission  rates  under  statewide-average  emission 
rate  bills. (7) 

Emission  rate  proposals  are  based  on  the  amount  of  S02 
emitted  per  unit  of  one  million  BTU  heat  input.   For  example,  a 
coal  with  12,000  BTUs  per  pound  and  3  percent  sulfur  by  weight 
would  have  60  pounds  of  sulfur  per  ton,  or  roughly  120  pounds  of 
S02  when  burned.   Each  ton  of  coal  would  contain  24  million  BTUs. 
When  the  120  pounds  of  S02  are  emitted  as  the  ton  of  coal  is 
burned,  it  would  be  at  a  rate  of  5.0  pounds  of  S02  per  MMBTU 
(120/24=5.0). 
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Emission  rate  control  proposals  typically  take  two  forms: 

1)  Statewide  average  S02  emission  rates  (e.g.,  2.0  and 
1.2  pounds  of  S02  per  million  BTU  heat  input,  to  be 
achieved  in  two  phases  as  in  the  Waxman  bill);  or 

2)  Plant-specific  S02  emission  rates  (which  may  or  may  not 
be  "bubbled"  or  traded  on  a  systemwide,  statewide  or 
interstate  basis),  triggered  when  a  plant  reaches 

a  specific  age  (e.g.,  30-year/1.2  pounds  of  S02 ) . 

Energy  conservation  groups  favor  statewide  S02  tonnage 
reduction  programs:  here,  each  state  is  assigned  a  tonnage 
reduction  to  achieve  by  a  future  date,  usually  based  on  the 
state's  share  of  "excess  emissions"  above  1.2  pounds  of  S02  in  a 
baseline  year  such  as  1980.   States  would  have  complete 
flexibility  in  the  choice  of  control  measures  to  achieve  these 
tonnage  reductions,  including  energy  conservation.   Tonnage 
reduction  proposals  also  may  place  a  ceiling  on  the  total 
emissions  of  S02  in  each  state  after  the  initial  reduction  is 
achieved.   Such  ceilings  could  affect  only  emissions  from 
existing  plants,  or  emissions  from  both  new  and  existing  sources. 

In  order  to  determine  how  emission-rate  and  tonnage 
reduction  proposals  would  affect  energy  conservation  programs 
(and  vice  versa),  it  is  necessary  to  understand  utility  plant 
utilization  patterns  and  how  these  may  change  over  time  in 
response  both  to  potential  acid  rain  legislation  and  to 
conservation  programs.    A  snapshot  of  one  utility's  plant 
dispatch  sequence  on  one  day  does  not  provide  an  adequate  basis 
for  policy  determinations  about  these  matters. (8) 

Table  1  compares  the  operating  characteristics  in  1985  of 
five  large  plants  in  West  Virginia  and  Pennsylvania.   One  of  the 
plants  in  each  company  is  a  New  Source  Performance  Standards 
(NSPS)  station  equipped  with  a  scrubber  system:  Monongahela 
Power's  Pleasants  station,  and  Pennsylvania  Power's  Mansfield 
station.   Neither  of  these  NSPS  plants  would  be  required  to 
reduce  emissions  under  an  emission  rate  or  tonnage  approach  to 
acid  rain  control. 

The  other  plants  in  Table  1,  generally  older  and  not  subject 
to  EPA's  NSPS,  would  have  to  achieve  substantial  reductions  under 
current  acid  ram  control  proposals.   Given  the  small  production 
cost  differences  between  the  NSPS  and  pre-NSPS  units  (about 
three-tenths  of  a  cent  per  kwh ) ,  additional  operating  costs  at 
pre-NSPS  plants  due  to  new  emission  control  requirements  could 
lead  to  decreased  utilization  of  the  older  plants  in  Table  1  in 
favor  of  even  greater  utilization  of  the  NSPS  units. 

Table  1.   Operating  Characteristics  of  Five  West  Virginia  and 
Pennsylvania  Power  Plants,  1985 

Dtility/Plant     Capacity   Generation   Plant    Prod.      Fuel 
(MW) 

Monongahela  Power  Co. 
Pleasants  (NSPS)    1,242 
Harrison  1,861 

Ft.  Martin  1,107 

Pennsylvania  Power  Co. 
Mansfield  (NSPS)    2,360 
New  Castle  416 

"Ratio  of  average  plant  load  to  total  plant  production  capacity. 

Source:  DOE,  "Historical  Plant  Cost  and  Annual  Production  Expenses 
for  Selected  Electric  Plants,  1985,"  ( DOE/EIA-0455 ( 85 ) ,  June  15, 
1987.   Fuel  sulfur  data  are  calculated  from  FERC  Form  423  for  1987. 
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On  the  other  hand,  successful  energy  conservation  programs 
may  have  very  little  impact  on  the  utilization  of  any  of  the 
large  baseload  plants  in  Table  1.   The  plants  most  sensitive  to 
successful  conservation  efforts  are  intermediate  and  peak  load 
units,  which  tend  to  have  low  emissions  (especially 
pumped-storage  hydro  and  gas  turbines)  and  higher  operating  costs 
than  baseload  plants.    In  this  sense,  conservation  programs 
could  discourage  operation  of  some  of  the  cleanest  plants  in  a 
utility  system.   However,  the  contribution  of  peak  and 
intermediate  load  units  to  total  utility  S02  emissions  is 
generally  quite  small  because  they  are  operated  less  frequently 
than  baseload  plants.   It  is  unlikely  that  a  utility  faced  with 
major  emission  reductions  under  statewide  average  emission-rate 
legislation  would  resist  conservation  efforts  in  order  to  keep 
its  expensive  peak  load  units  m  operation  for  the  benefit  of  a 
negligible  reduction  in  its  average  S02  emission  rate. 

The  issue  of  comparative  utilization  of  NSPS  and  pre-NSPS 
plants  deserves  greater  scrutiny  than  has  occurred  to  date  among 
studies  of  the  relationship  of  energy  conservation  and  acid  rain 
control.  Before  reaching  a  judgment  about  the  need  for  explicit 
integration  of  these  two  policy  areas,  the  Subcommittee  should 
pursue  a  detailed  examination  of  this  point,  covering  several 
utilities  in  different  regions  of  the  country. 

Finally,  given  the  extremely  high  costs  of  new  plant 
capacity,  the  claim  that  utilities  may  be  encouraged  to  build  new 
plants  in  order  to  reduce  their  average  emission  rates  under  acid 
rain  legislation  cannot  be  taken  seriously.   It  is  much  cheaper 
to  extend  the  lifetime  of  an  existing  unit,  even  with  new 
emission  controls,  than  to  construct  new  capacity. (9) 

Electric  Power  Deregulation: 
Uncoupling  Geographic  Supply  and  Demand 

The  proposition  that  states  could  achieve  full  credit  for 
conservation-related  emission  reductions  under  a  statewide 
tonnage  approach  is  a  central  argument  in  these  hearings.   We 
believe  that  this  proposition  is  misleading  because  it  overlooks 
the  present  structure  and  changing  dynamics  of  the  electric  power 
industry . 

The  Public  Utility  Regulatory  Policies  Act  of  1978  (PURPA) 
has  revolutionized  the  way  utilities  plan  for  new  capacity 
additions,  and  new  proposed  FERC  regulations  may  pave  the  way  for 
near-total  deregulation  in  the  supply  and  interstate  transmission 
of  power.    Two  trends  are  clear:  1)  increasing  competition 
in  the  supply  of  new  power  sources,  driven  by  the  "Qualifying 
Facility"  and  "Independent  Power  Producer"  provisions  of  PURPA 
and  related  FERC  regulations  and  proposals;  and  2)  greater 
geographic  flexibility  for  major  power  users  in  the  choice  of 
power  supplies,  also  a  product  of  FERC  initiatives .( 10 ) 

As  a  result  of  these  trends,  supply  and  demand  will  become 
increasingly  geographically  decoupled.   Major  industrial  users 
like  General  Motors  in  Detroit  may  negotiate  for  electric  power 
supplies  from  Georgia,  Texas  or  Ohio.   Utilities  themselves  will 
shop  for  the  cheapest  sources  of  power  in  other  states.   States 
no  longer  will  have  the  control  they  once  exercised  over  the 
"natural  monopoly"  of  electric  power.   The  electric  utility 
industry,  already  heavily  interconnected  for  reliability,  is  on 
the  verge  of  becoming  a  national  marketplace. 

For  these  reasons,  successful  state  energy  conservation 
programs  will  be  geographically  decoupled  from  emission  sources: 
conservation-related  demand  reductions  in  New  Jersey  or 
Connecticut  may  reduce  powerplant  emissions  in  Pennsylvania, 
Indiana,  Ohio,  or  even  Canada.   This  is  true  today  with  existing 
power  interchanges,  will  become  even  more  so  under  current  FERC 
programs  and  initiatives,  and  would  be  the  case  under  either 
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emission  rate  or  tonnage-based  acid  rain  controls. 

Indeed,  what  the  tonnage-based  approaches  do  not  recognize, 
or  adequately  provide  for,  is  the  need  for  flexibility  to 
accommodate  the  changing  shape  of  power  supply-demand 
relationships.   States  are  not  discrete  islands  of  power  supply 
and  demand.    Power  already  flows  through  the  interconnected 
electric  reliability  councils  like  water  mixing  in  a  bathtub. 
Emission  rate  control  proposals  are  much  more  adaptable  to  these 
conditions:  utilities  pick  the  coal  supply  by  sulfur  content,  or 
the  emission  control  technology,  and  run  with  it.   States  can 
enforce  these  emission  rates  just  as  they  have  become  accustomed 
to  under  other  Clean  Air  Act  emission-rate  programs. 

The  Need  to  Preserve  Future  Flexibility 

The  Clean  Air  Act  contains  numerous  examples  of  Congress's 
efforts  to  balance  environmental  protection  and  economic  growth: 
the  distinction  between  stringent  emission  control  requirements 
for  new  plants  and  ambient  air  quality  standard  compliance  for 
existing  stationary  sources;  the  Prevention  of  Significant 
Deterioration  policy  for  clean-air  regions,  with  optional  growth 
provisions  for  areas  desiring  more  industrial  expansion;  and  the 
emission  offset  program  for  accommodating  new  industrial  growth 
even  in  nonattainment  areas. 

The  tonnage-based  approach  to  acid  rain  control  leads  in 
another  direction.   By  potentially  imposing  ceilings  on  allowable 
total  S02  emissions  on  a  state-by-state  basis,  for  new  or 
existing  plant  emissions  or  both  combined,  the  tonnage  approach 
conceals  rigidities  which  could  limit  future  utility  fuel  supply 
choices,  and  constrain  competition  in  power  supply  and  demand. 
Emission  rate  approaches,  on  the  other  hand,  could  achieve 
comparable  or  larger  long-term  emission  reductions  while 
preserving  future  economic  growth  options  through  compliance  with 
existing  Clean  Air  Act  PSD  and  NSPS  programs. (11) 

In  1987,  54.8  percent  of  U.S.  electric  generation  was 
supplied  by  coal,  19.2  percent  by  nuclear,  14.4  percent  by  oil 
and  gas,  and  11.6  by  hydro  and  other  sources.  (12)   In  the 
Northeast,  oil  and  gas  supplied  one-third  of  all  power 
generation,  and  in  Texas  it  supplied  about  one-half .( 1 3 )   The 
reliability  region  composed  of  Oklahoma,  Arkansas,  Louisiana, 
Missouri  and  Kansas  used  oil  and  gas  for  about  one-quarter  of  its 
1987  electric  power  production.   This  pattern  of  oil  and  gas  use 
is  not  expected  to  change  much  over  the  next  ten  years. (14) 

However,  the  days  of  S18  per  barrel  oil  and  52.50  MCF  gas 
are  numbered.   There  seems  to  be  agreement  that  current  energy 
prices  are  unstable  and  will  move  upward  during  the  period  now 
contemplated  for  compliance  with  acid  rain  control  legislation  - 
the  mid-1990s  to  early  2000s.   Utilities  dependent  on  oil  and  gas 
will  need  alternative  sources  of  power  when  this  occurs. 

Emission-rate  and  tonnage-based  approaches  to  acid  rain 
control  policy  diverge  at  this  point.   Emission-rate  approaches 
(both  statewide  average  and  plant-by-plant  or  utility)  would 
allow  plants  to  shift  away  from  gas  and  oil  to  NSPS  coal  plants 
or  other  supply  sources.   Total  tonnage  proposals  with  state 
emission  ceilings  could  constrain  available  choices  in  states 
with  low  average  emission  rates  (e.g.,  Oklahoma  and  Louisiana). 
With  no  nuclear  option,  a  fixed  supply  of  hydro,  and  emissions 
constraints  on  coal  conversion,  conservation  and  nonconventional 
power  sources  would  appear  the  only  viable  alternatives. 

Implementation  and  Enforcement  Considerations 

There  are  two  basic  issues  here:  1)  how  should  emission 
reductions  for  acid  rain  be  measured  and  apportioned;  and  2)  how 
enforceable  are  the  emission  control  programs?   On  both  counts, 
there  are  substantial  reasons  for  favoring  plant-by-plant  or 
utility  system  emission  rates  over  any  form  of  statewide  average 
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emission  rate  or  tonnage  regulation. 

Statewide  average  emission  rate  or  tonnage-based  controls 
would  involve  an  extraordinarily  complex  enforcement  effort  on 
the  part  of  the  states.   A  statewide  reduction  program  would 
entail  the  unprecedented  regulation  of  load  factors  of  individual 
powerplants  or  groups  of  plants.   Utilities  would  have  to  predict 
their  patterns  of  plant  utilization  years  in  advance  to  prepare  a 
compliance  strategy.   Unscheduled  plant  outages,  variances  in 
interchange  power  purchases  and  sales,  and  a  host  of  essentially 
unpredictable  variables  would  make  accurate  predictions  virtually 
impossible.   A  change  in  one  utility's  emission  rates  or  tonnages 
in  a  state  would  have  to  be  compensated  for  by  another  system, 
with  the  state  air  pollution  regulators  in  the  middle.  Compliance 
would  become  a  crapshoot. 

Plant-by-plant  or  utility  system  emission  rates  can  be 
gauged  through  stack  gas  monitors  and  controlled  by  fuel  sulfur 
content  or  emission  control  technology.   There  is  virtually  no 
uncertainty  about  compliance  with  emission  rates  on  a 
plant-by-plant  basis,  and  a  system-wide  average  can  be  readily 
calculated. 

An  additional  drawback  of  statewide  tonnage-based  approaches 
is  their  reliance  upon  a  rollback  of  emissions  from  a  prior 
baseline  year,  typically  1980.   If  emissions  from  both  utility 
and  industrial  sources  were  included  in  the  baseline  calculation 
for  each  state,  there  would  be  sufficient  uncertainty  about 
industrial  emissions  to  invite  litigation  and  delay  in  program 
implementation. (15) 

In  theory,  it  is  possible  to  convert  an  emission-rate 
approach  like  the  "30-year  1.2  pound  S02"  option  or  a  statewide 
average  to  a  statewide  tonnage-based  program.   However,  the 
implementation  and  enforcement  difficulties  associated  with  such 
a  hybrid  approach  would  be  similar  to  those  of  other  statewide 
reduction  proposals. 

Policy  Integration  Concerns 

The  Clean  Air  Act  is  an  elaborate  scheme  of  ambient  air 
quality  regulation  built  around  ambient  air  quality  standards  and 
emission  rates  to  achieve  them.   How  well  would  the  tonnage-based 
and  emission-rate  approaches  to  acid  rain  control  fit  into  the 
fabric  of  the  existing  Act?   What  programs  m  the  Act  would  be 
affected  by  the  adoption  of  either  of  these  acid  rain  proposals? 

On  balance,  the  emission  rate  approach  to  acid  rain  control 
appears  more  consistent  with  the  Clean  Air  Act's  general  approach 
to  air  quality  regulation  than  the  tonnage  alternative.   This  is 
simply  because  emission  rate  regulation  is  at  the  core  of  most  of 
the  Act's  existing  programs  (both  for  stationary  and  mobile 
sources),  while  the  tonnage  approach  would  convert  the  Act's 
regulation  of  one  pollutant  ( S02 )  from  ambient  air  quality 
management  to  total  emissions  "loadings." 

To  illustrate  these  issues,  assume  Congress  enacted  a  total 
tonnage  reduction  program  for  S02  with  a  fixed  ceiling  on  total 
S02  tonnage  after  an  initial  rollback.   How  would  this  square 
with  continued  implementation  of  the  PSD  program?    The  available 
PSD  "increments"  would  expand  by  the  size  of  the  ambient  air 
quality  improvement  caused  by  the  initial  rollback  at  plants 
which  had  established  PSD  ambient  air  quality  baselines.   In 
theory,  huge  increments  for  future  emissions  growth  would  be 
available  at  such  facilities.  But  under  a  total  tonnage  ceiling, 
additional  emissions  might  not  be  permitted  at  these  plants. 

For  another  example  under  the  same  facts,  consider  the  tall 
stack  limitations  m  section  123.   This  provision  was  added  by 
Congress  in  1977  to  restrict  total  emissions  of  S02  by  allowing 
modeling  credit  only  for  emissions  based  on  "Good  Engineering 
Practice"  (GEP)  stack  heights.   Section  123  does  not  prohibit 
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tall  stacks,  only  the  credit  for  stack  heights  above  GEP  in 
computer  modeling  to  determine  compliance  with  ambient  air 
quality  standards.   Under  a  fixed  tonnage  ceiling  for  S02 , 
section  123  would  serve  no  purpose:  the  emissions  control 
objective  Congress  had  in  mind  in  1977  would  be  fulfilled  by  the 
S02  tonnage  rollback  and  ceiling  on  future  S02  emissions  growth. 

The  purpose  of  these  examples  is  merely  to  suggest  that 
several  program  areas  under  the  existing  Clean  Air  Act  could  be 
substantially  revised  or  even  eliminated  if  Congress  were  to 
pursue  a  tonnage-based  restriction  on  future  S02  emissions. 

In  contrast,  plant-  or  system-based  emission  rate  controls 
could  work  with  the  Act's  existing  PSD,  NSPS ,  tall  stack,  and 
other  emissions-oriented  programs.   Following  the  initial 
emission  reduction,  new  emissions  growth  would  be  limited  through 
compliance  with  NSPS,  case-by-case  reviews  for  Best  Available 
Control  Technology  under  the  PSD  program,  by  the  PSD  increment 
system,  and  other  new  source  provisions  of  the  Act.   The  balance 
which  Congress  struck  in  1970  and  1977  between  clean  air  and 
economic  growth  would  remain  operative. 

Finally,  it  seems  appropriate  to  point  to  a  more  fundamental 
energy  conservation  issue  facing  Congress:  the  global  warming  or 
greenhouse  gases  problem.   The  issues  raised  here  today  may  pale 
in  relation  to  the  scope  of  a  national  (and  international)  energy 
conservation  program  directed  toward  global  warming. 

Greenhouse  gases  and  their  resulting  impact  on  global 
climate  change  will  provide  the  forum  in  which  national 
conservation  and  energy  policies  will  have  to  be  addressed  m  the 
most  fundamental  terms.   It  may  well  be  that  Congress  could  adopt 
an  emission  rate  strategy  for  the  control  of  greenhouse  gases,  as 
it  has  with  other  pollutants,  together  with  major  new  energy 
conservation  initiatives.   Unlike  acid  rain  control,  this  could 
be  the  right  opportunity  to  combine  air  pollution  and  energy 
conservation  objectives  in  one  legislative  enactment. 


•B.A.,  Economics  and  Politics,  New  York  University  (1972);  J.D., 
Georgetown  University  Law  Center  (1977);  Attorney,  Federal  Trade 
Commission,  Washington,  D.C.  (1977-79). 
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ALLEGHENY  PONER  SYSTEH  NET  GENERATION  AND  SALES  AND  PIMIASES  TO  OTHER  UTILITIES,  1970-78 
IN  HILLIONS  OF  KILOWATT  HOURS 

NETSYSTEN   D(PORTS  TO   IHPORTS  FRON  EXPORTS  PCT.  IMPORTS  PCT. 

GENERATION   OTHER  UTILS   OTHER  UTILS   OF  NET  GEN.   OF  NET  GEN. 
YEAR 


1970 

22298 

3045 

2164 

13.661 

9.70i 

1971 

23015 

2512 

2013 

10.911 

8.75t 

1972 

26135 

3556 

1546 

13.6U 

5.92t 

1973 

28922 

4587 

1626 

15.861 

5.62% 

1974 

27315 

3049 

2038 

11.161 

7.46% 

1975 

3358? 

9854 

1646 

29.341 

4.90% 

1976 

36596 

11458 

3150 

31.3U 

8.6U 

1977 

35069 

7696 

2178 

21.951 

6.21% 

1978 

29706 

5057 

6518 

17.02t 

21.94% 

SOURCE:  FEDERAL  POUER  COWISSION  FORK  12,  1970-78 

NOTE:  ALLEGHENY  POtlER  SYSTEM  CONSISTS  OF  NONONGAHELA  POKR  COMPANY,  NEST  PENN  PONER  COMPANY, 
AND  THE  POTOMAC  EDISON  COMPANY.  IT  SERVES  CUSTOMERS  IN  PORTIONS  OF  WEST  VIRGINIA,  PEIWSYLVANIA, 
MARYLAND,  OHIO  AND  VIRGINIA.  IN  1987,  IT  HAD  INSTALLED  GENERATING  CAPABILITY  OF 
7,991  MEGAWATTS.  OF  ITS  47,541  MILLION  M  GENERATION  IN  1987,  14,709  MILLION 
KILOWATT  HOURS  HERE  SOLD  TO  OTHER  UTILITIES.  (1987  APS  ANNUAL  REPORT.) 
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STATEMENT  OF  DAVID  MOSKOVITZ 

Mr.  MosKOViTZ.  Thank  you  very  much,  Mr.  Chairman.  I'll  keep 
my  remarks  very  brief  so  we  have  more  time  for  the  question 
period. 

I  do  want  to  thank  you  for  this  opportunity  to  testify  before  you. 
And  while  the  testimony  that  I've  submitted  and  the  attachments 
are  primarily  mine,  I  would  like  to  say  that  the  material  has  now 
been  reviewed  by  the  Chair  of  New  York's  Energy  Conservation 
Committee  and  he  agrees,  as  I  thought  originally,  that  my  testimo- 
ny is  completely  consistent  with  all  of  their  views,  so  you  really 
have  the  testimony  of  more  than  just  one  State  commissioner. 

Let  me  emphasize  just  two  points  in  my  oral  remarks.  Whenever 
one  embarks  on  the  task  of  establishing  a  regulatory  framework, 
it's  very  important  to  be  aware  of  the  incentives  that  the  creation 
of  a  particular  framework  will  create. 

That's  true  both  for  economic  regulation  and  environmental  reg- 
ulation. Unfortunately,  as  the  paper  that  I've  attached  to  my  testi- 
mony points  out,  the  system  of  economic  regulation  that  we  now 
have  in  place  at  both  the  State  and  Federal  level  for  electric  utili- 
ties is  tilted  very  heavily  against  energy  conservation,  energy  effi- 
ciency improvements,  regardless  of  how  cost  effective  they  are. 

In  fact,  in  some  respects  the  more  cost  effective  they  are,  the 
more  heavily  the  system  is  tilted  against  them.  The  task  of  reform- 
ing the  economic  side  of  regulation  certainly  in  large  part  lies  at 
the  feet  of  State  regulators  and  I  can  assure  you  that  we  are  work- 
ing on  it  and  we  certainly  hope  to  have  something  in  place,  in  at 
least  several  States,  in  the  very  near  future. 

We  certainly  hope,  however,  that  the  same  mistake  that  was 
made  in  economic  regulation  of  electric  utilities  isn't  repeated 
when  Congress  takes  necessary  steps  to  move  the  Nation  forward 
on  its  acid  rain  policies. 

We  certainly  would  think  it  would  be  the  last  thing  one  would 
want  to  do  when  creating  an  acid  rain  strategy,  is  to  adopt  a  par- 
ticular regulatory  framework  that  encourages  new  plant  construc- 
tion or  discourages  energy  conservation. 

Let  me  also  say  as  my  only  second  point  is  that  energy  conserva- 
tion is  a  cheaper  way  to  control  acid  rain,  producing  emissions,  and 
controlling  the  effects  of  those  emissions  either  before  or  after  a 
fossil  fuel  is  burned. 

For  that  reason  alone,  the  availability  of  energy  conservation  as 
a  control  strategy  should  receive  a  very  high  priority  by  Congress. 

Regulators  all  around  the  country  are  certainly  pursuing  least 
cost  planning  as  an  energy  strategy.  As  the  attached  paper, 
though,  explains  that  pursuit,  however,  is  likely  to  go  nowhere 
without  substantial  reform  to  the  economic  system  that  we  now 
use  to  regulate  electric  utilities. 

Most  of  what  we'll  see  will  tend  to  be  in  the  nature  of  lip  service 
to  energy  conservation.  I  think  we've  only  scratched  the  surface  of 
what  can  actually  be  accomplished,  if  the  rules  of  the  game  only 
changed. 

The  same  principles,  that  is  of  least  cost  planning,  seem  to  be  ap- 
plicable in  the  environmental  area  and  designing  any  acid  rain 
control  strategy  that  allows  conservation  to  compete  on  a  cost  basis 
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against  other  control  techniques,  be  it  fuel  switching  or  scrubbing, 
only  means  that  consumers  can  win. 

That's  all  I  plan  to  say  at  this  point.  I'll  be  happy  obviously  to 
answer  your  questions  during  the  question  and  answer  period. 

[Testimony  resumes  on  p.  174.] 

[The  prepared  statement  and  attachments  of  Mr.  Moskovitz  fol- 
lows:] 
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TESTIMONY 

David  Moskovitz,  Commissioner 

Maine  Public  Utilities  Commission 

Before  the 

U.  S.  House  of  Representatives 

Committee  on  Energy  and  Commerce  Subcommittee 

on  Energy  and  Power 


Representative  Sharp  and  Committee  Members -- 

I  appreciate  being  given  this  opportunity  to  testify  before 
you  on  the  role  of  energy  conservation  in  the  nation's  acid  rain 
policy.   Like  public  utility  commissioners  in  most  states,  my 
jurisdiction  is  primarily  limited  to  economic  regulation  of 
public  utilities.   Other  state  agencies  are  responsible  for 
environmental  regulation.   Nevertheless,  like  all  public  utility 
commissioners,  I  believe  it  is  vitally  important  to  move  forward 
to  develop  and  implement  a  national  response  to  the  acid  rain 
problem.   As  one  that  regulates  the  economic  aspects  of  power 
production,  I  may  set  forth  three  basic  principles  of  good 
regulation. 

First,  economic  regulation  should  produce  prices  to 
consumers  for  utility  products  that  reflect  the  costs  of  the 
product.   Second,  all  costs  imposed  on  society  that  can  be 
identified  that  result  from  the  production  of  the  product  should 
be  included  in  the  prices  charged  for  the  product.   This 
includes  both  long  and  short  term  environmental  costs  of 
production  of  power.   Thus,  it  should  come  as  no  surprise  that 
state  regulators  were  supportive  of  the  decision  to  include  the 
cost  of  nuclear  waste  disposal  and  plant  decommissioning  costs 
as  a  component  of  the  costs  today's  ratepayers  must  bear. 
Third,  and  perhaps  most  relevant  to  today's  session  is  that 
there  are  many  alternative  forms  of  economic  or  environmental 
regulation.   The  system  of  regulation  selected  should  be 
designed  to  provide  the  correct  incentives.   As  I  will  discuss 
later,  this  is  an  area  in  which  substantial  improvement  needs  to 
be  made. 

Turning  to  the  four  questions  I  was  asked  to  address. 
First,  "what  is  the  potential  for  an  electricicity  conservation 
component  of  a  strategy  for  reducing  acid  deposition?"   In 
preparation  for  today  s  session  I  have  reviewed  "Acid  Rain  and 
Electricity  Conservation"  Report  by  the  American  Council  for 
Energy  Efficient  Economy  (Geller,  et  al . ,  June  1987)  and 
"Strategies  for  Reducing  the  Cost  of  Acid  Rain  Controls: 
Electricity  Demand-Side  Management  and  Clean  Coal  Technologies" 
by  the  Environmental  and  Energy  Study  Institute  (Phillip  Jessup, 
January  1988).   I  find  myself  in  substantial  agreement  with  the 
conclusions  of  both  of  these  reports.   The  technical  potential 
for  additional  electricity  conservation  is  enormous.   Because 
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greater  efficiency  means  less  fossil  fuel  combustion  energy 
conservation,  energy  conservation  can  also  contribute 
substantially  to  the  reduction  of  emissions  of  acid  rain 
producing  compounds  (the  same  statement  would  apply  to 
greenhouse  gases)  .   The  conclusions  of  the  ACEEE  Report  that 
energy  conservation  in  the  ECAR  Region  can  achieve  a  26% 
reduction  in  the  amount  of  energy  used  to  fuel  the  region's 
economy  is  typical  of  the  studies  I  have  seen  for  New  England  as 
well  as  other  areas  of  the  country.   For  example,  a  recent 
report  by  the  New  England  Energy  Policy  Council  titled  "Power  to 
Spare"  reached  similar  conclusions  for  the  New  England  region. 
As  a  general  matter,  a  full  implementation  of  currently 
available  technologies  can  result  in  electricity  reduction  in 
the  range  of  25-50X  on  a  cost  effective  basis  without  lowering 
the  end  use  level  of  energy  services.   There  is  generally  little 
opposition  to  estimates  of  the  "technical  potential"  of 
conservation  and  energy  efficiency  improvements  for  reducing  the 
demand  for  electricty.   Instead  opponents  generally  focus  on 
differing  estimates  of  market  penetrations.   \^ile  I  have  more 
detailed  information  available,  the  precise  contribution  of 
energy  conservation  to  a  control  policy  does  not  seem  to  be  a 
critical  piece  of  information. 

The  second  question  was  "what  is  the  potential  for  an 
electricity  conservation  component  of  the  strategy  for  reducing 
the  cost  of  an  acid  rain  program"?   For  the  most  part  there  is 
no  cost  of  using  electricty  conservation  as  a  component  of  an 
acid  rain  reduction  strategy,  because  energy  conservation  can 
almost  always  be  justified  on  the  basis  of  saved  production  and 
capital  costs.   If,  on  this  basis  alone,  energy  conservation 
could  reduce  electric  utility  fuel  consumption  by  one-third,  the 
costs  of  acid  rain  control  would  be  reduced  by  a  more  or  less 
proportionate  amount.   Of  course,  to  the  extent  that  inclusion 
of  conservation  as  an  acid  rain  control  strategy  means  that 
utilities  can  also  avoid  the  costs  of  acid  rain  control,  the 
amount  of  energy  conservation  or  efficiency  improvements  which 
would  be  cost  effective  will  increase.   For  example,  if  without 
consideration  to  acid  rain  control  costs,  a  utility  can  save  H 
per  k\/h  of  production  costs  and  \i   per  k\fli  of  capital  costs, 
energy  conservation  which  could  be  implemented  for  total  costs 
of  3?  {li    operating  plus  1^  capital  costs)  would  be  cost 
effective.   If  the  utility  were  now  required  to  control  sulfur 
dioxide  emission  from  the  power  plant  and  this  would  impose  an 
incremental  cost  of  .5^  per  kWh,  conservation  could  now  be 
justified  up  to  a  total  of  3.5j5  per  k\7h.   Thus,  designing  a 
control  strategy  which  permits  conservation  to  be  an 
implementation  tool  will  generally  increase  the  amount  of  cost 
effective  energy  conservation.   By  definition,  however,  cost 
effective  energy  conservation  is  always  less  expensive  than  the 
alternative  of  producing  power  and  the  resulting  acid  rain. 
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This  of  course  may  raise  the  question:   if  the  majority  of 
energy  efficiency  investments  are  cost  effective  without  regard 
to  acid  rain  production,  why  it  is  important  to  include 
conservation  as  an  available  control  strategy  because 
conservation  should  be  accomplished  even  if  it  were  left  out  of 
the  control  strategies  selected  by  Congress?   This  brings  me 
back  to  the  third  element  of  good  regulation  which  I  outlined  at 
the  outset-the  system  of  regulation  selected  should  be  designed 
to  provide  the  correct  incentives.   Substantial  amounts  of 
additional  energy  efficiency  improvements  are  cost  effective  by 
any  objective  measure.   Nevertheless,  under  the  current  system 
of  economic  regulation  employed  by  the  state  and  federal 
regulators,  there  is  a  very  strong  disincentive  to  utility 
implementation  of  energy  conservation  or  load  management 
practices.   I  have  attached  an  updated  copy  of  the  presentation 
I  gave  to  the  National  Association  of  Regulatory  Utility 
Commissioners  Conference  on  Least  Cost  Planning  in  Aspen, 
Colorado  this  past  April.   As  that  paper  points  out  in  detail, 
cost  effective  conservation,  even  conservation  at  zero  cost,  is 
strongly  against  the  utilities'  economic  interest  given  the 
system  of  regulation  we  now  use.   This  being  the  case  it  is  no 
wonder  that  a  small  fraction  of  the  readily  available  energy 
efficiency  improvements  are  being  obtained  by  electric 
utilities.   As  the  tables  in  the  paper  point  out,  a  2X 
efficiency  improvement  even  at  zero  cost  would  reduce  the 
utilities'  earned  rate  of  return  from  12%  to  roughly  lO.SZ.   A 
2X  efficiency  improvement  at  zero  cost  would  not  only  save  all 
consumers  2%  on  their  bills:  it  would  also  reduce  acid  rain  and 
other  undesirable  emissions  by  the  same  2%.   I  point  out  this 
contradiction  between  existing  economic  regulation  of  the 
electric  utilities  and  common  sense  to  highlight  the  fact  that 
when  designing  a  system  of  regulation  one  must  be  cognizant  of 
the  underlying  incentives  that  the  regulatory  framework  will 
produce.   In  the  case  of  an  acid  rain  control  strategy  a 
framework  should  be  selected  which  minimizes  the  emissions  of 
acid  rain  producing  compounds  and  does  so  at  minimum  cost  to 
consumers.   It  is  precisely  for  these  reasons  that  NARUC's 
Energy  Conservation  Committee  has  endorsed  the  implementation  of 
acid  rain  control  strategies  which  give  full  credit  to  energy 
conservation  implementation  mechanisms.   Similarly,  NARUC's 
Energy  Conservation  Committee  is  urging  the  FERC  to  give  energy 
efficiency  a  more  prominent  role  in  the  rules  it  is  now 
considering  for  bidding  and  avoided  costs.   I  have  attached  a 
copy  of  the  Conservation  Committee's  recent  position  paper 
urging  the  inclusion  of  demand  side  options  in  any  final  rule  on 
bidding. 

The  third  question  was,  "does  an  electricity  conservation 
strategy  require  environmental  dispatch  of  electricty"?   The 


152 


simple  answer  is  no,  but  changes  to  the  dispatch  of  power  plants 
will  nevertheless  result  from  the  implementation  of  any  acid 
rain  emission  policy.   Moreover,  while  the  environmental 
dispatch  is  not  required  for  an  energy  conservation  strategy  to 
work  as  an  acid  rain  control  program,  environmental  dispatch 
would  certainly  increase  the  contribution  that  conservation  can 
make . 

As  you  know,  the  dispatch  of  electric  power  generation  is 
controlled  by  the  relative  production  costs  and  operational  or 
contractual  constraints  of  each  supply  source.   Thus,  anything 
that  affects  a  power  plant  production  costs  or  its  operational 
characteristics  will  change  the  way  the  plant  is  dispatched. 
For  example,  an  acid  rain  program  targeted  to  emission  rates 
will  change  the  way  power  plants  are  dispatched  regardless  of 
whether  the  emission  limit  is  met  through  the  use  of  scrubbers 
or  low  sulphur  fuel.   Because  low  sulphur  fuel  is  more  expensive 
than  high  sulphur  fuel,  switching  a  power  plant's  fuel  source 
from  high  to  low  sulphur  fuel  will  cause  it  to  be  dispatched 
later  in  a  priority  order.   Similarly,  equipping  a  plant  with 
S02  scrubbers  will  also  increase  the  operating  costs  of  the 
facility  which  will  likewise  change  the  order  in  which  the  plant 
will  be  dispatched.   Other  examples  of  items  that  affect 
dispatch  include  nuclear  waste  disposal,  decommissioning  costs 
which  are  charged  on  a  production  cost  basis,  fuel  related 
taxes,  and  other  environmental  limitations,  including  thermal 
emissions  and  noise.   Operational  and  contractual  constraints 
also  affect  dispatch  functions.   Units  which  are  technically 
dispatchable  may  be  contracted  for  on  a  "must  run"  basis.   In 
addition,  day  to  day  mechanical  conditions  also  affect 
dispatch.   I  point  these  examples  out  to  highlight  that  one 
should  not  feel  constrained  to  avoid  altering  dispatch  order 
when  adopting  an  acid  rain  strategy. 

If  an  emission  control  strategy  is  based  upon  an  emission 
ceiling,  one  tool  available  to  the  utility  to  meet  the 
requirement  will  be  to  change  the  order  of  dispatch.   Installing 
S02  scrubbers,  switching  to  low  sulphur  fuels,  and  purchasing 
power  produced  by  non  sulphur  containing  fuels  and  changing  the 
dispatch  priorities  are  all  options  available  to  utility  to  meet  , 
the  emission  ceiling.   Thus,  making  energy  conservation  a  tool 
which  is  available  to  states  does  not  require  you  to  impose 
environmental  dispatch.   Instead,  environmental  disptach  would 
be  one  of  many  tools  available  to  utility  to  meet  regulatory 
constraints . 

The  fourth  question  is  "is  an  electricity  conservation 
strategy  adaptable  to  any  acid  rain  legislation"?   In 
particular:   (a)  does  an  electricity  conservation  strategy 
require  that  the  emissions  reductions  be  expressed  as  a 
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statewide  emission  ceiling,  e.q.  tonnage  caps;  is  such  a 
strategy  feasible  under  a  program  where  the  reductions  are 
expressed  as  emission  rate  limit?   In  this  area  the  American 
Council  for  Energy  Efficient  Economy  Report  does  a  very  good  job 
of  laying  out  the  implications  of  alternative  regulatory 
approaches.   I  agree  with  their  analysis  wholeheartedly. 
Obviously,  this  means  for  the  options  that  have  been  presented 
thus  far  electricity  conservation  strategy  is  dependent  upon 
compliance  being  measured  as  total  emission  ceiling.   This 
regulatory  approach,  while  making  it  possible  for  energy 
conservation  to  become  a  part  of  emission  strategy,  also  seems 
compatible  with  the  underlying  purpose  of  an  acid  rain  control 
strategy,  namely  to  reduce  the  total  amount  of  acid  rain  causing 
emissions  into  the  atmosphere. 

The  next  part  of  the  question  asks  that  I  respond  to 
criticism  that  emission  ceilings  constitute  a  cap  on  growth. 
First,  setting  emission  limitations  on  the  basis  of  a  tonnage 
ceiling  only  puts  a  cap  on  the  growth  of  acid  rain  producing 
emissions.   It  does  not  by  itself  constitute  a  cap  on  growth  of 
electricity  production  or  energy  services.   It  does  imply  that 
if  additional  growth  is  to  be  met  by  acid  rain  producing  fuels 
the  more  growth  one  experiences  the  more  one  has  to  control 
other  sources  to  assure  that  the  overall  emission  ceiling  has 
been  met.   Because  the  goal  of  any  acid  rain  control  strategy  is 
to  curtail  the  amount  of  acid  producing  emissions  put  into  the 
atmosphere,  this  incentive  does  not  seem  to  be  misplaced. 

If,  however,  one  believes  that  the  only  way  to  satisfy 
growth  is  through  the  addition  of  new  power  plants  which  emit 
acid  rain  producing  materials  and  there  are  no  options  available 
to  reduce  emissions  from  other  sources,  one  regulatory  approach 
would  be  to  set  an  emission  ceiling  to  apply  to  all  existing 
power  plants  and  an  emission  rate  to  all  new  power  plants.   Such 
an  approach  would  still  give  conservation  full  credit  toward 
meeting  the  emission  ceiling  portion  of  the  state's  obligation 
or  also  permitting  new  power  plant  construction  or  power 
purchases  to  reduce  the  level  of  emissions  subject  to  the  cap. 

To  sum  up,  most  of  what  I  am  saying  today  can  be  reduced  to 
a  single  proposition:   Finding  ways  to  avoid  burning  fuel  to 
make  electricity  is  almost  always  cheaper  than  trying  to  control 
the  effects  of  combustion  after  the  fact.   The  selection  of 
regulatory  strategy  Congress  chooses  should  take  this  fact  into 
account. 
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Aspen,  Colorado 

David  Moskovitz,  Comniissioner 

Maine  Public  Utilities  Commission 

April  12,  1988 

(Revised  June  10,  1988) 


Just  when  you,  like  most  state  regulatory  conmissions,  and  other 
well-informed  policy  makers  are  beginning  to  think  that  least-cost  planning 
makes  sense  and  has  the  promise  of  bringing  order  to  the  nation's  energy 
policy,  you  are  about  to  learn  that  without  significant  reforms  to  the 
ratemaking  system,  least-cost  planning  is  going  nowhere.  To  be  sure, 
least-cost  planning  is  off  to  a  reasonably  good  start  in  a  handful  of 
states.  Where  it  is  succeeding,  however,  it  is  being  accomplished  through 
the  brute  force  and  persistence  of  determined  regulatory  commissions,  or 
very  active  state  legislatures,  or  in  a  few  cases,  very  far  sighted 
utilities. 

Least  cost  planning  will  not  work  in  most  states  because  it  is 
inconsistent  with  the  type  of  economic  regulation  presently  used  in  the 
electric  utility  industry.  It  is  very  difficult  to  push  a  wet  noodle 
uphill.  Our  current  regulatory  regime  focuses  on  the  price  of  electricity. 
Sound  least-cost  planning  requires  that  we  focus  on  a  customer's  total  bill 
rather  than  on  price.  This  seemingly  small  difference  in  focus  has  enormous 
effects  on  a  utility's  investment  and  planning  decisions. 

There  are,  of  course,  many  different  systems  that  states  could  use  to 
regulate  electric  utilities  and  assure  reasonable  rates  for  consumers.  For 
example,  in  the  transportation  industry  there  is  no  such  thing  as  rate 
base.  Instead,  this  industry  was  regulated  and  assured  that  rates  were  just 
and  reasonable  by  using  "operating  ratios,"  a  simple  ratio  of  revenues  to 
expenses.  In  many  cases,  the  use  of  this  regulation  system  produced 
shockingly  high  returns  on  investment.  For  the  telephone  industry,  many 
states  are  now  considering  other  regulatory  methods  like  social  contracts. 
Each  regulatory  system  has  its  own  set  of  inherent  incentives  and 
disincentives.  Unfortunately,  the  system  we  now  use  provides  very  strong 
disincentives  to  least-cost  planning. 

Allow  roe  to  present  you  with  some  examples,  of  how  existing  regulation 
for  electric  utilities  is  inconsistent  with  sound  least-cost  planning.  Most 
states  have  fuel  adjustment  clauses  for  their  electric  utilities  which 
require  that  fuel  and  non-fuel  revenues  be  separated  for  tracking  fuel  cost 
recovery.  The  Maine  Commission  found  that  the  simultaneous  existence  of  our 
fuel  clause  with  our  newly  created  time-of-use  and  seasonal  rates  produced 
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some  perverse  economic  incentives.  In  Maine,  fuel  revenue  was  hooked  on  the 
basis  of  equal  cents  per  kilowatt-hour  for  every  kilowatt-hour  sold.  As 
shown  in  Figure  1,  this  meant  that  the  non-fuel  base  revenue  was  highest  for 
on-peak  kilowatt-hours  and  lowest  for  off-peak  kilowatt-hours.  Thus,  v^le 
our  time-of-use  and  seasonal  rates  gave  customers  the  proper  economic 
signals  to  shift  use  to  off-peak  periods,  our  fuel  revenue  accounting 
encouraged  the  electric  utility  to  sell  during  peak  periods  because  that  is 
when  it  would  earn  the  greatest  profit  on  each  kilowatt-hour  sold.*  The 
electric  utilities  actually  had  financial  incentives  to  shift  off-peak  load 
to  on-peak  time  periods,  until  we  created  a  new  way  of  accounting  for  fuel 
revenue  to  eliminate  this  perverse  incentive.  The  effects  of  our  recent 
accounting  orders  is  shown  on  the  bottom  of  Figure  1. 

The  problems  caused  by  existing  regulation  are  much  more  severe  for  the 
proper  development  of  economic  demand- side  measures.  In  the  current  scheme 
of  regulation,  utilities  make  money  in  only  one  way  -  selling 
kilowatt-hours.  Utilities  lose  money  when  customers  engage  in 
conservation.  They  likewise  lose  money  \^ihen  they  encourage  customers  to 
engage  in  conservation.  This  money-losing  proposition  is  not  significantly 
improved  by  any  of  the  conservation  cost  recovery  or  incentive  mechanisms 
now  in  use.  Figure  2  shows  a  typical  situation  in  the  United  States  today 
where  a  customer  pays  about  7^   a  kilowatt-hour  for  electricity  and  the 
utility  has  a  short  run  production  cost  of  3^  per  kilowatt-hour.  For  each 
kilowatt-hour  saved,  the  utility's  revenues  go  down  by  about  4^  and  its 
costs  go  down  by  3i.     With  a  fuel  adjustment  clause,  the  3i   fuel  savings 
flows  through  to  customers  and,  thus,  the  kilowatt-hour  saved  by  a  customer 
will  deprive  the  utility  of  4<f  of  non-fuel  revenue. 

Figure  3  shows  what  happens  to  the  return  on  equity  of  a  typical 
utility  viben   it  achieves  a  2%  efficiency  improvement  for  its  customers  at 
three  levels  of  cost:  zero  cost,  50%  of  avoided  cost  and  90%  of  avoided 
cost.  All  of  these  cases  assume  full  recovery  of  the  utility's 
out-of-pocl<et  costs  to  achieve  the  conservation.  In  each  case,  the 
utility  s  equity  earnings  dropped  from  12%  to  10.8%.  They  lose  revenue. 
They  lose  profit.  This  is  the  reality  of  our  ratemaking  process.  Tlie  only 
way  to  restore  earnings  to  a  reasonable  level  is  to  initiate  a  rate  case  -  a 
solution  which  is  not  attractive  to  utilities,  nor  will  it  improve  past 
loses.  Furthermore,  rate  cases  driven  by  utility  implementation  of  cost 
effective  efficiency  improvements  will  not  endear  customers  to  the  idea  that 
efficiency  improvements  are  a  good  thing.  There  is  no  incentive  for  the 
utilities  to  encourage  demand  side  measures  and  every  incentive  not  to 
encourage  them,  except  perhaps  as  an  appeasement  to  their  commissions.  This 
I  believe,  will  be  a  short-lived  response  and  not  a  very  robust  response. 


\Jhile  non-fuel  base  revenues  recover  many  costs  other  than  profits, 
those  costs  are  not  variable  in  the  short  run  and  thus  incremental  base 
revenues  flow  almost  directly  to  bottom  line  profits. 
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We  need  a  cost  recovery  or  incentive  mechanism  that  overcomes  this  very 
strong  financial  incentive  against  sound  least-cost  planning.  Figure  3 
shows  that  full  cost  recovery  for  conservation  expenses  on  a  current  basis 
is  inadequate.  Figure  3  also  shows  that  ratebasing  of  conservation  produces 
less  than  $1  million,  which  doesn't  approach  offsetting  lost  revenues  of 
$5.8  million.  Figure  3  also  shows  that  ratebasing  of  conservation  plus  a 
premium  return  on  equity  for  conservation  does  not  make  a  significant 
difference.**  Even  if  one  approaches  conservation  on  a  shared  savings  basis 
or  establishes  an  unregulated  subsidiary  of  an  electric  utility  to  perform 
conservation,  the  overwhelming  financial  incentive  will  be  to  sell 
kilowatt-hours  as  opposed  to  conserving  kilowatt-hours.  The  sad  fact  is, 
that  even  zero-cost  conservation  is  strongly  against  the  utilities'  own 
financial  interests. 

The  California  Public  Utilities  Commission  has  established  a  sales 
adjustment  to  their  existing  system  of  regulation,  which  goes  part  way 
toward  neutralizing  the  disincentive  to  least-cost  planning.  The  California 
approach  decouples  profits  from  sales,  but  it  still  provides  no  incentive  to 
engage  in  conservation  or,  for  that  matter,  to  reduce  customer  bills  by 
cutting  costs.*** 

Roughly  six  months  ago,  the  Maine  Conmission  challenged  Maine  utilities 
to  present  ideas  for  alternative  systems  of  regulation  or  reforms  to  the 
existing  rateraaking  system  that  would  make  least-cost  planning  consistent 
with  tbje  utilities  economic  interest.  We  asked  them,  and  anyone  else  we 
could  collar  at  NARUC  or  other  meetings,  to  devise  a  system  that  would  make 
li   conservation  more  profitable  than  2>i.   energy  supply.  We  were  seekLig  a 
system  that  would  make:  3i   conservation  and  "ii   energy  supply  equally 
profitable,  li-   conservation  more  profitable  than  2i.   conservation,  and  li. 
supply  more  profitable  than  li   supply.   We  wanted  a  systen  that  would  cause 
the  utilities  to  use  supply  or  demand  options  when  they  were  most  economic. 


-^ 

To  make  matters  worse,  under  existing  rate  regulation  supplemented  with 
rate  basing  of  conservation  costs,  the  best  conservation  investments 
from  a  utility's  profitability  perspective  are  very  expensive  and 
ineffective  conservation.  MaxHnizing  investment  and  minimizing  sales 
erosion  are  the  incentives  of  this  combination  rate  treatment. 

California's  ERAM  adjustment  has  been  in  place  for  many  years  and  has 
yet  to  be  adopted  by  any  other  state.  One  reason  may  be  the  highly 
unattractive  aspect  of  EEIAM  which  has  rates  increase  if  people  conserve 
and  sales  go  down.  While  rates  increase  an  equal  amount  under  the 
proposed  plan,  they  increase  only  if  the  utility  has  out-performed  its 
counterparts  in  the  index. 
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We  wanted  a  system  that  made  utility  profitability  consistent  with 
least-cost  planning.  It  is  our  belief  that  a  system  of  regulation  which 
harmonizes  the  utilities'  economic  interests  with  those  of  consumers,  would 
yield  quicker  and  better  results  than  heavy-handed  regulation. 

The  system  had  to  be  simple  to  administer  and,  above  all,  it  had  to  be 
understandable  to  the  average  consumer.  Any  system  of  complex  equations  or 
questionable  performance  measures  would  not  gain  public  support,  which  would 
be  necessary  if  significant  changes  to  our  regulatory  systems  were  to  be 
made.  The  system  also  had  to  be  fair,  meaning  that  it  would  not  reward  or 
punish  the  utility  for  matters  entirely  outside  their  control.  The  system 
had  to  assure  that  superior  performance  yielded  superior  returns. 

Sadly,  no  one  came  forward  with  any  suggestions.  On  the  bright  side, 
however,  a  few  weeks  ago  we  began  informal  discussions  with  interested 
persons  about  a  ratemaking  change  that  may  accomplish  our  desired  goals.  I 
have  proposed  a  system  which  ties  a  utility's  rate  of  return  to  relative 
improvements  in  average  bills  for  residential  customers,  and  in  electricity 
bills  per  square  foot  of  floor  space  for  commercial  customers.  I  cannot 
over-emphasize  the  importance  of  focusing  attention  on  average  customer 
bills  and  not  on  average  prices  of  electricity.  I  proposed  that  a  base 
period  be  established  for  average  bills  for  Maine's  electric  utilities  and 
for  an  index  conprised  of  the  average  bills  of  all  utilities  in  the  New 
England  region.  On  a  periodic  basis,  probably  April  of  each  year,  Maine 
electric  utilities'  rates  of  return  would  be  adjusted  up  or  down,  perhaps 
capped  at  plus  or  minus  2  percentage  points,  depending  on  the  relative 
performance  of  their  average  customer  bills  compared  to  the  index.  To  avoid 
gamesmanship,  the  systan  would  have  to  be  in  place  for  at  least  five  years, 
preferably  longer.  Tying  to  an  index  of  other  utilities  quickly  became  the 
heart  of  the  proposal.  This  provided  a  simple  way  to  control  factors  like 
weather,  economic  conditions,  and  fuel  price  changes  without  resorting  to 
more  complex  measures. 

As  a  group,  utilities  in  the  New  England  region  are  subject  to  the  same 
general  economic  conditions,  weather,  and  fuel  prices  as  utilities  in 
Maine.  While  the  average  level  of  rates  among  New  England  utilities  varies 
considerably,  the  rate  of  change  of  Maine  utilities  and  the  group  of  other 
New  England  utilities  has  not  changed  significantly  over  the  last  ten 
years.  Under  this  proposal,  CMP's  rate  of  return  will  depend  in  part  on  the 
Company's  ability  to  cause  this  historic  pattern  to  change. 

Because  this  system  focuses  on  relative  changes  in  average  customer 
bills,  not  rates,  it  will  assure  that  li   conservation  will  be  preferred  to 
Zt   supply.  This  is  because  the  cheaper  option,  regardless  of  its  impact  on 
rates,  has  a  greater  effect  on  lowering  customer  bills.  Indeed,  even  for  a 
utility  with  enormous  amounts  of  excess  capacity,  efficiency  gains  that  cost 
less  than  the  running  cost  of  existing  plants  will  lower  customer  bills, 
thereby  assuring  the  utility  higher  than  average  profits.  Finally,  by 
focusing  on  customer  bills  rather  than  only  on  prices,  we  are  better  able  to 
match  our  regulatory  priorities  with  our  ratemaking  process. 
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This  system  is  sinople  to  understand.  It  is  oriented  to  the  bottom  line 
which  is  easily  compared  and  measured.  There  is  no  need  to  measure  the  cost 
or  actual  performance  of  conservation  or  other  demand-side  management  efforts 
since  all  program  savings  and  program  costs  will  be  reflected  in  the  average 
customer  bills. 

Anything  the  utility  can  do  to  lower  costs  -  cost-effective  conservation, I 
cost-effective  supply,  or  any  other  cost-cutting  measures  -  will  now  be  in  the 
utility's  interest.  Ihis  system  is  equally  weighted  on  supply  and  demand 
options  and  means  $1  saved  produces  the  same  effect  regardless  of  how  it  is 
saved.  Morever,  many  measures  which  are  not  generally  included  in  electric 
utility  conservation  efforts  could  now  be  very  attractive  business 
opportunities.  Most  important  among  these  is  that  cost  effective  fuel 
switching  under  this  system  is,  for  the  first  time,  in  the  utility's  economic 
interest.  There  may  be  enormous  benefits  to  consumers  and  utility 
stockholders  in  this  area. 

The  system  is  likely  to  gain  substantial  public  understanding  and 
support.  As  shown  in  Figure  5,  a  2%  reduction  in  average  customer  bills  would 
require  about  a  1.8%  increase  in  the  utility's  rate  of  return  making  low-cost 
demand  measures  more  profitable  than  higher  cost  supply.  Sharing  average  bill 
savings  in  this  way  will  assure  that  both  ratepayers  aid  utilities  benefit 
from  cost-effective  conservation.  Figure  5  shows  some  "typical  scenerios. 

On  the  negative  side,  like  all  new  approaches,  it  has  problems  that  must 
be  addressed.  The  2  percentage  point  positive  or  negative  change  of  the^ 
company's  rate  of  return  provides  up  to  a  4  1/2  percentage  point  change  in  the 
return  on  equity.  This  is  not  a  large  change  (positive  or  negative) ,  but  for 
customers  that  are  unable  to  realize  savings,  it  may  be  more  than  they  are 
willing  to  pay.  Figure  4  shows  a  worst  case  scenario  for  how  such  a  system 
would  affect  non-participants.  As  this  figure  shows,  a  2X  efficiency  gain, 
which  is  a  sizeable  gain,  would  increase  prices  by  just  under  2X  including  the 
incentive  payment  to  the  utility.  This  2X  price  impact  is  a  worst-case 
example  because  it  assumes  very  expensive  demand-side  programs  and  it  further 
assumes  that  the  customer  who  receives  the  benefit  pays  nothing  directly. 

Another  difficulty  is  the  selection  of  the  right  index.  This  includes 
questions  such  as:  Which  utilities?  Which  customers?  Over  what  time 
period?  In  addition,  should  adjustments  be  made  for  abnormalities  in  order  to 
assure  that  a  targeted  electric  utility  neither  profits  nor  loses  due  to 
unrelated  matters  to  its  relative  performance?  Finally,  because  this 
incentive  mechanism  will  encourage  utilities  to  cut  costs  in  all  areas,  we 
want  to  be  sure  that  important  areas  like  customer  services  and  quality  of 
service  do  not  suffer. 
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A  number  of  interested  persons  in  Maine  and  elsewhere  have  joined  in 
discussions  concerning  this  proposal.  So  far  we  have  uncovered  no  fatal 
flaws  and  all  groups  have  reacted  positively.  If  this  trend  continues,  the 
Conmission  will  institute  a  formal  proceeding  which  may  result  in  the 
implementation  of  this  system  or  in  another  system  which  better  meets  our 
goals . 

If  we  believe  that  least-cost  planning  is  a  desirable  goal,  we  must  be 
willing  to  reform  regulation  to  make  it  consistent  with  least-cost 
planning.  If  we  make  the  needed  changes,  least-cost  planning  will  quickly 
become  a  reality  and  we  will  never  again  hold  conferences  to  discuss  the 
meaning  and  merits  of  least-cost  planning. 

This  proposal  has  now  been  the  subject  of  many  hours  of  review  by  many 
groups  and  individuals.  Through  this  process  we  have  identified  a  group  of 
frequently  asked  questions.  These  are  set  forth  below  with  appropriate 
answers . 

1.  Will  this  systen  also  have  the  undesirable  effect  of  discouraging 
the  use  of  new  and  efficient  electricity-consuming  devices? 

Under  this  system,  if  customers  add  new  electricity-consuming 
devices,  even  efficient  ones  -  VCR,  microwave  oven,  etc.,  use  per  customer 
and  therefore  customer  bills  will  increase.  All  else  equal,  the 
introduction  of  such  devices  continues  to  be  in  the  utilities'  interest.  Of 
course,  all  else  is  never  equal.  In  particular  this  scenario  is  only  a 
problem  if  you  assume  that  consumers  elsewhere  are  not  buying  and  using  the 
same  new  technology.  Thus,  under  this  system  utilities  would  be  discouraged 
frcxn  promoting  the  use  of  new  electricity  devices  to  a  degree  that  exceeds 
the  pace  at  which  the  same  devices  penetrate  the  market  for  utilities  in  the 
index.  Because  there  is  little  chance  that  a  new  device  will  be  available 
only  in  the  territory  of  the  target  utility,  there  is  little  likelihood  of 
harm  to  the  utility.  Of  course,  under  this  system  the  utility  target  would 
have  an  incentive  to  encourage  the  use  of  the  most  efficient  models  of  the 
new  device. 

Finally,  these  incentives  must  be  compared  to  the  incentives 
inherent  in  existing  ratemaking  practice.  Under  existing  regulation, 
utilities  have  an  incentive  to  encourage  sales  including  the  use  of 
electricity  guzzling  gadgets,  even  in  the  face  of  more  cost-effective  ways 
to  meet  the  end  use. 

2.  VJill  utilities  encourage  customers  to  engage  in  non-cost  effective 
conservation? 

Under  any  system  of  regulation  utilities  could  engage  in 
unreasonable  or  iniprudent  actions.  This  system  is  no  different.  Under 
existing  regulation,  utilities  would  profit  from  undetected  efforts  to 
unreasonably  promote  consumption.  Under  the  proposed  ratemaking  system. 
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utilities  would  profit  from  undetected  efforts  to  encourage  non-cost 
effective  conservation.  Both  are  equally  irqjrudent.  >ty  feeling  is  that  the 
latter  would  be  less  likely  to  occur,  easier  to  detect,  and  less  lil^ly  to 
lead  to  the  type  of  massive  prudence  disallowances  that  have  been  apparent 
in  the  last  decade. 

3.  What  effect  will  weather,  economic  conditions,  and  fuel  price 
changes  have  under  this  system? 

One  of  the  fundamental  features  of  any  desirable  rateraaking  system 
is  that  utilities  neither  benefit  nor  are  harmed  by  factors  outside  their 
control.  Under  current  ratemaking  practices  utilities  are  nevertheless 
affected,  and  in  some  cases  affected  to  a  significant  degree  by  economic 
conditions  and  weather.  Thus  a  summer  peaking  utility  will  experience  very 
high  profits  if  the  summer  is  unusually  warm  and  vice  versa.  Ihe  same  is 
true  for  the  influence  of  an  unusually  strong  or  weak  economy. 

On  the  other  hand,  utilities  are  now  generally  held  harmless 
(positive  or  negative)  from  fuel  cost  (or  fuel  quantity  or  mix)  changes. 
Indeed,  in  many  respects  they  are  insulated  from  factors  such  as  heat  rates 
and  unit  availability,  factors  more  in  their  control  than  most. 

4.  Isn't  it  impossible  to  get  the  right  index? 

The  important  features  of  the  index  are  that  as  a  group  (as 
opposed  to  each  individual  utility  within  the  group)  the  following  features 
are  present: 

a)  The  index  utilities  are  subject  to  the  same  general  economic 
conditions.  This  does  not  mean  that  the  level  of  econoiiic 
health  be  equal,  only  that  if  the  index  is  experiencing 
economic  growth,  so  is  the  target  utility. 

b)  The  index  should  be  subject  to  the  same  general  weather 
conditions.  Again,  degree  days  don't  have  to  be  the  same  but 
if  the  index  is  experiencing  a  hot  summer  relative  to  its 
normal  condition,  so  is  the  target  utility. 

c)  The  index  group  should  have  the  same  fuel  mix  (or  at  least 
the  same  oil  mix)  as  the  target  utility  at  the  outset  of  the 
rate  scheme.  This  will  assure  that  the  target  utility  is 
reasonably  protected  from  fuel  cost  changes. 

As  explained  in  the  previous  question  and  answer,  precision  is  not 
an  important  element  of  the  index.  Even  if  the  index  is  only  marginally 
accurate,  it  will  serve  to  relieve  the  target  utility  of  risks  which  it  is 
exposed  to  now.  Thus,  v;here  a  utility  is  now  entirely  at  risk  for  weather 
patterns,  it  will  be  only  at  risk  for  differences  in  weather  patterns. 
Reducing  these  factors  to  second  order  of  importance  is  a  desirable  feature 
of  the  plan. 
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5.  Won't  t±ds  plan  provide  utilities  with  an  incentive  to  allow 
maintenance  to  deteriorate? 

Under  the  proposal,  the  existing  incentives  to  cut  maintenance 
will  be  diminished  con^jared  to  existing  ratemaking  practices.  Under 
existing  ratemaking,  maintenance  depreciation  which  impacts  plant 
performance  generally  results  in  higher  fuel  costs,  higher  heat  rates,  more 
outages  with  higher  replacement  power  costs  which  are  then  passed  on  to 
customers.  Unless,  of  course,  the  Commission  is  able  to  detect  the  practice 
and  penalize  the  utility.  Under  the  proposed  plan,  these  higher  fuel  cost 
charges  affect  customer  bills  and  will  automatically  reduce  the  utilities' 
rate  of  return. 

In  all  other  respects,  the  propensity  of  utilities  to  cut 
maintenance  is  the  same  under  the  proposed  plan  as  it  is  under  existing 
procedures.  Detection  of  utility  Lmprudence  in  this  regard  is  also 
unaffected. 

6.  Will  utilities  have  an  incentive  to  discourage  new  customers  from 
moving  into  their  service  territory? 

To  the  extent  that  new  customers  are  more  efficient  than  existing 
customers  (new  houses  have  more  insulation,  etc.),  adding  customers  will  be 
in  the  utilities'  interest.  Adding  inefficient  customers  would  not  be  in 
their  interest.  Of  course,  under  existing  ratemaking,  adding  any  customer 
is  in  their  interest. 

The  addition  of  new  customers  residential  or  commercial,  is  not 
something  that  utilities  are  likely  to  be  able  to  influence,  even  if  they 
try. 

7.  Would  it  be  easiest  to  malce  money  under  this  plan  for  those 
companies  who  have  done  the  least  in  the  past: 

There  is  no  sound  policy  objective  for  this  or  any  other  incentive 
scheme  to  create  an  environment  in  which  it  is  equally  easy  for  all 
companies  to  make  (or  lose)  money.  Thus,  even  if  the  premise  of  the 
question  were  true,  it  should  be  of  little  inaportance  to  state  regulators. 
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FIGURE  5 

Assume : 

Rate  Base 

Expenses  w/  fuel 

ROR 

Sales 

Customers 

Marg  Cost 

Base  Revenue       0 

750  Million  $ 
380  Million  $ 
16%Incl  tax 
7000  GWH 

400  Thousand 
0.03  $/KWH 
04143  $/KWH 

Conserv  % 
Conserv  Cost 

(%  of  AC) 

Base 
Base 

2%       2% 
0%      50% 

2% 
90% 

2% 
100% 

Revenue  ($MM) 
Sales  (GWH) 
Avg  Bill  ($) 
Avg  Rate  ($) 
Earned  Return 
Equity  Return 
Return  Def  ($MM) 

500 
7000 
1250 
7.143 
16.0% 
12.0% 
0.00 

490     492.1 
6860      6860 
1225   1230.25 
7.143     7.173 
15.2%     15.2% 
10.8%     10.8% 
5 . 80     5 .  80 

493.78 
6860 
1234.45 
7.198 
15.2% 
10.8% 
5.80 

494.2 
6860 
1235.5 
7.204 
15.2% 
10.8% 
5.80 

New  Rate  * 

7.  143 

7.227 

7.258 

7.283 

7.289 

New  Avg  Bill  ($)  * 

1250 

1240 

1245 

1249 

1250 

GWH  Saved 

0 

140 

140 

140 

140 

MC  Saved  ($MM) 

0 

4.2 

4.2 

4.2 

4.2 

Conserv  Cost  ($MM) 

0 

0 

2.1 

3.78 

4.2 

Rate  Base  Con  ($MM) 

0.00 

0.00 

0.34 

0.60 

0.67 

Rate  Base  +  2%  ($MM) 

0.00 

0.00 

0.38 

0.68 

0.76 

Remaining  Ret  Def  ($MM) 

0.00 

5.80 

5.42 

5.12 

5.04 

'*  Includes  full  recovery  of  conservation  costs 
plus  return  deficiency 


i 


167 


ATTACHMENT 


HARUC  Energy  Conservation  Committee  Paper 
on  Demand  Side  Bidding  and  Preemption  Issues 
in  the  Recent  FERC  NOPRs 


The  Notice  of  Proposed  Rulemaking  for  Regulations  Governing 
Bidding  Programs  issued  by  FERC  on  March  26,  1988  requests 
comment  as  to  whether  demand  side  management  (conservation) 
options  should  compete  directly  with  all  other  sources  in 
bidding  programs  for  the  purchase  of  capacity.   This  paper 
prepared  by  the  NARUC  Committee  on  Energy  Conservation  discusses 
why  demand  side  options  belong  in  bid  systems  and  describes  the 
experience  of  one  state  which  has  already  incorporated  demand 
side  options  in  their  PURPA  bidding  programs.   Further,  it 
discusses  the  preemption  problems  raised  by  the  NOPR's  and  their 
relationship  to  demand  side  bidding. 

The  Case  for  Demand  Side  Bidding 

At  the  outset  it  is  important  to  note  that  FERC  expressly 
recognizes  that  states  may  properly  consider  demand-side 
alternatives  to  capacity  expansioni' .   The  validity  of 
demand-side  measures  as  a  means  of  meeting  capacity  needs  that 
would  otherwise  exist  has  been  broadly  recognized  by  most  state 
commissions  and  is  reflected  in  the  large  number  of  utility 
sponsored  conservation  programs  now  in  place  throughout  the 
country.   The  very  desirable  characteristics  of  the  conservation 
option  i.e.,  flexibility,  short  lead  times,  most  effective 
during  periods  of  greatest  demand,  reducing  uncertainty  in  load 
forecasting  and  close  match  between  increments  of  capacity  and 
growth  in  demand,  require  its  inclusion  in  resource 
planning. ±.'   The  question  raised  by  the  FERC  NOPR  on  the 
bidding  process  is  whether  conservation  ought  to  be  included  on 
the  same  basis  as  all  other  sources  of  supply  in  bidding 
programs.   The  NARUC  Energy  Conservation  Committee  believes  that 
not  only  can  demand  side  measures  be  included,  they  must  be 
included  if  bidding  programs  are  to  produce  the  least  cost 
sources  of  capacity. 


1^/   Section  III,  E,  a,  at  page  57, 

FERC  Notice  of  Proposed  Rulemaking  for  Regulations 

Governing  Bidding  Programs,  Docket  No.  RM88-5-000. 

2^/   These  characteristics  are  identified  and  more 
completely  discussed  in  the  testimony  of  Ralph 
Cavanagh  on  All  Source  Bidding  Systems  before  the 
House  Energy  and  Commerce  Committee's  Subcommittee 
on  Energy  and  Power,  March  31,  1988,  at  pages  3-4. 
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There  are  special  considerations  which  need  to  be  addressed 
when  comparing  demand  side  purchases  to  supply  side  options. 
However,  these  considerations  exist  whenever  conservation  is 
purchased  and  remain  the  same  whether  or  not  a  bidding  system  is 
used.   Once  these  concerns  are  addressed,  there  is  no  reason  not 
to  purchase  cost  effective  demand  side  management  or  to  include 
it  in  bidding  processes. 

There  are  essentially  three  issues  that  must  be  addressed. 
First,  cost  effectiveness  must  be  defined  to  include  all  demand 
side  measures  that  cost  less  than  the  utilities  avoided  cost. 
Second,  the  computation  of  the  cost  of  the  demand  side  program 
or  the  "bid"  price  of  demand  side  measures  must  include  any 
contribution  made  by  the  participant.   Thus,  a  lighting  program 
that  is  bid  to  the  utility  at  2^  per  kilowatt  hour  but  also 
charges  the  customer  the  equivalent  of  \i.   per  kilowatt  hour  is 
considered  to  be  a  total  bid  of  3j^  per  kilowatt  hour.   Along 
this  same  line,  those  proposed  programs  which  have  a  great 
portion  of  their  costs  picked  up  by  participants  ought  to  be 
favored  and  ranked  higher  in  any  bid  or  other  purchase  analysis 
over  those  programs  in  which  participants  make  a  smaller  or  no 
contribution.   Thus,  using  the  same  example,  the  li-   program 
described  would  rank  higher  in  a  bidding  system  than  a  proposal 
that  bid  the  entire  3^  to  the  utility  and  charged  the 
participant  nothing.   This  ranking  mechanism  minimizes  non 
participant  and  "free  rider"  effects.   Lastly,  the  end  use  must 
be  held  constant  when  comparing  supply  and  demand  sources. 
Thus,  customers  would  receive  no  payment  for  lowering 
thermostats,  turning  lights  off  or  shutting  down  production 
lines.   Imposing  a  constant  end  use  criteria  eliminates  many  of 
the  opportunities  for  gamesmanship.   The  customer  must  receive 
the  same  amount  of  drive,  light,  comfort  or  other  end  use  as 
achieved  using  a  supply  source.   Finally,  matters  such  as 
ability  to  measure  demand  side  performance  must  be  a  factor  in 
ranking  demand  side  bids.   Again,  these  concerns  must  be 
addressed  when  making  any  demand  side  or  conservation  purchase. 
They  are  not  unique  to  bidding  programs. 

The  most  compelling  reason  for  including  conservation  in 
bidding  is  that  it  is  the  simplest,  most  effective  way  of 
identifying  and  implementing  demand  side  resources.   It  is  also 
the  simplest,  most  effective  way  of  assuring  ourselves  and  our 
ratepayers  that  the  price  paid  for  new  capacity  is  the  least 
possible.   Because  demand  side  measures  also  generally  cost  less 
than  supply  side  alternatives,  inclusion  of  both  sources  will 
tend  to  drive  supply  side  bids  down  to  cost.   Failure  to  include 
demand  side  measures  in  bids  (or  alternatively  to  include  all 
cost  effective  conservation  in  administratively  determined 
avoided  cost)  will  assure  that  too  high  a  price  is  paid  to 
supply  side  resources. 
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The  Maine  PUC  approved  the  integration  of  demand  side 
management  into  PURPA  bidding  in  November  1987  when  it 
authorized  Central  Maine  Power  Company's  Power  Partners 
Program. 2'   ^y  ^^^  °^  background,  the  avoided  cost  methodology 
used  in  Maine  requires  the  annual  filing  of  a  fifteen  year  load 
forecast  and  optimized  energy  resource  plan.   Once  established, 
50  MW  decrements  at  a  time  are  backed  out  of  the  resource  plan, 
the  most  expensive  capacity  first.   Bids  are  solicted  for 
purchases  not  to  exceed  the  calculated  avoided  costs  of  each 
decrement.   Central  Maine  Power  Company  has  generally  solicited 
bids  for  two  50  MW  decrements  at  a  time. 

Central  Maine  Power's  first  request  for  proposals  including 
the  conservation  demand  side  management  bid  option  was  issued  in 
December,  1987  with  a  February  9,  1988  submission  deadline.   The 
two  decrements  offered  had  calculated  avoided  costs  of  5.12  and 
4.97  cents  per  kilowatt-hour,  respectively,  levelized  over  15 
years.   Thirteen  conservation  bids  were  received  among  a  total 
of  32  bids.   The  thirteen  bids,  which  totaled  more  than  35  MW 
included  proposals  as  small  as  .053  MW  to  as  large  as  10  MW. 
The  proposals  included  residential  programs  as  well  as 
commercial  and  industrial  programs.  jJ      The  bidders  included 
third  party  providers  and  customers.   Bidders  also  included 
firms  which  had  successfully  bid  and  received  small  power 
(hydro)  contracts  in  earlier  decrements. 

Central  Maine  Power  Company  has  ranked  all  32  bids  received 
during  this  round  of  bidding  and  has  commenced  negotiations. 
The  eight  highest  ranking  projects  as  of  April  25,  f988  were 
conservation  projects  and  13  of  the  top  15  ranked  projects  were 


_3/   Even  prior  to  the  creation  of  the  competitive 

bidding  option  for  demand  side  measures.  Central 

Maine  Power  Company  received  a  conservation  bid 

in  response  to  an  April,  1987  request  for  proposals 


4/   The  breakdown  for  bid  programs  by  class  are  as  follows 


residential  10  M\^ 

commercial  10  MW 

industrial  5  M\7 

commercial/industrial  10.5  MW 


Total      35.5  MW 

Projects  included  installation  of  energy  efficient 
lighting,  changeover  of  manufacturing  process  and  residential 
retrofit  packages. 
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conservation  proposals^./ .   The  average  bid  price  for 
conservation  proposals  were  69%  of  avoided  cost  compared  to 
96.5%  for  supply  side  options.   This  result  evidences 
substantial,  cost-effective  demand-side  opportunities  are 
available  which  have  little  trouble  competing  with  supply  side 
proposals  in  this  newly  created  market. 

The  strength  of  the  bids  offered  and  the  breadth  of  the 
projects  which  provide  participant  benefits  to  all  customer 
classes  foretell  a  vigorous  market  for  demand  side  management 
capacity  sources.   Having  had  similar  success  earlier  on  with 
the  development  of  a  vigorous  cogeneration  market  through  the 
use  of  bidding,  the  Maine  Commission  is  pleased  \\?ith  the 
conservation  response  to  this  first  round  of  true  all  source 
competitive  bidding. 


Concerns  Regarding  Preemption  and  Demand-side  Measures 

When  the  NOPR  on  administrative-determination  of  avoided 
cost  was  issued  in  March,  the  heavily-criticized  proposal  for  a 
single  avoided  cost  for  multistate  utilities  had  been  removed, 
allowing  state  regulators  a  sigh  of  relief.   In  its  place  was  a 
seven-page  discussion  (Docket  No.  RM88-6-000,  pp.  67-74)  of  the 
multistate  utilities  issue,  in  which  FERC  solicited  comment  on 
how  "multistate  utilities  should  be  defined."   (p.  73)  The 
Commission  declared  that  it  would  not  require  the  observance  or 
establishment  of  a  single  system-wide  determination  of  avoided 
cost  for  such  utilities  "until  a  clear  showing  that  different 
state  determinations  could  create  serious  problems  for  the 
efficient  operation  of  multistate  systems...."  (Id. ) 


V   The  rankings  do  sometimes  change  during  negotiations  as 
project  details  become  more  explicit. 
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On  April  14,  however,  FERC  did  a  bellyflop  into  the 
then-calming  waters  of  its  rulemaking  process.   Without  waiting 
to  receive  the  just-solicited  comments  on  how  to  define 
multistate  utilities,  the  Commission  issued  a  decision  in  Orange 
and  Rockland  Utilities.  Inc.,  (Docket  No.  EL87-53-000)  ,  in  which 
it  invalidated  on  federal  preemption  grounds  New  York  State's 
legislatively-enacted  six  cent  per  kWh  avoided  cost  rate  for 
purchases  from  cogenerators  and  small  power  producers.   In  so 
doing,  FERC  sounded  a  warning  that  its  new  policy  of  preemption 
in  this  area  would  not  be  limited  to  "multistate  utilities   such 
as  Orange  and  Rockland,  declaring: 

Under  our  new  position,  states  cannot  in  the 
future  impose  rates  exceeding  avoided  cost  on 
purchases  by  either  multistate  utilities  such 
as  the  OStR  system  or  utilities  that  operate 
exclusively  in  one  state.   Under  Florida  Power 
Sc  Light  [404  U.S.  453  (1972)],  a  purchase  by 
any  utility  is  a  transaction  in  interstate 
commerce  as  long  as  the  purchased  electricity 
enters  on  an  interstate  transmission  grid. 

(Orange  and  Rockland  at  p. 22,  Emphasis  added.) 

Coupled  with  FERC's  traditional  assertion  of  jurisdiction  over 
sales  of  electricity  for  resale  in  interstate  commerce  under 
Section  205  of  the  Federal  Power  Act,  the  Orange  and  Rockland 
decision  strongly  implied  that  FERC  now  views  its  authority  to 
preempt  state  avoided-cost  determinations  as  plenary  throughout 
the  United  States  (with  the  possible  exception  of  transactions 
taking  place  entirely  in  certain  states,  e.g.,  Hawaii,  Alaska, 
and  portions  of  Texas).   See   Docket  No.  RM88-5-000,  p. 29  at 
fn  55. 

At  the  very  least,  states  should  be  concerned  that  FERC  may 
move  in  the  direction  of  preempting  any  state  actions  that  can 
be  viewed  as  intefering  with  power  pooling  and  the  efficient 
operation  of  the  interstate  grid.   While  this  concern  is  evident 
in  Orange  and  Rockland,  it  is  also  apparent  in  the  language  of 
the  NOPRs ,  wherein  FERC  "recognizes  the  possibility  that  the 
problems  that  may  arise  for  utility  systems  subject  to  multiple 
state  regulation  could  be  aggravated  by  uncoordinated  state 
bidding  programs."   See  RM88-5-000  at  p.  79  and  RM88-6-000  at   . 
p.  69.   FERC's  sensitivity  to  possible  disruption  of 
integrated-system  planning  and  operation  is  expressed  several 
times  in  the  Avoided-cost  NOPR.   There,  the  Commission  expresses 
concern  that  such  disruptions  may  increase  if,  for  example, 
states  regulating  multistate  integrated  utilities  or  utilities 
operating  in  more  than  one  state  make  differing  avoided  cost 
determinations. 
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Similarly,  FERC  suggests  that  disruption  may  occur  if  one 
state  opts  to  use  a  bidding  system,  while  another  state 
regulating  the  same  multistate  utility  elects  to 
administratively  determine  avoided  costs.   Finally,  and  of 
particular  concern  to  the  Conservation  Committee,  FERC  foresees 
problems  if  regulatory  authorities  in  different  states  adopt  or 
emphasize  different  demand-side  programs  for  the  same  multistate 
utility.   See  RM88-6-000  at  pp.  69-72. 

FERC  also  approvingly  (and  somewhat  ominously)  recites  the 
argument  made  by  holding  company  commenters  in  the  1987  regional 
comments  on  the  PURPA  and  avoided  costs  that  any  integrated 
system  that  is  centrally  planned  and  dispatched  has  only  one 
avoided  cost  and  that  "[this]  reasoning  would  seem  to  carry  over 
to  single  corporate  entity  utilities  that  operate  in  more  than 
one  state,  and  may  also  apply  to  'tight'  power  pools  of 
unaffiliated  companies."    Id.  at  71,  emphasis  added.) 

Thus,  there  are  ample  reasons  stated  in  the  NOPRs 
themselves  to  arouse  concern  that  preemption  has  spilled  out 
beyond  the  bounds  of  FERC ' s  multistate  and  power  pool 
jurisdiction  (as  exercised  in  the  Middle  South  and  AEP  cases  so 
familiar  to  state  regulators)  to  include  all  electric  utilities 
which  touch  interstate  commerce  and  that  FERC  may  employ 
preemption  to  restrict  or  even  prohibit  states  from 
incorporating  demand-side  elements  into  bidding  programs. 

These  concerns  are  also  fueled  by  speeches  and 
pronouncements  made  by  FERC  Commissioner  Charles  Stalon,  who  at 
one  point  shortly  before  the  NOPRs  were  issued  suggested  that 
the  Commission  ought  to  consider  "do[ing]  everything  to 
discourage  such  actions  short  of  banning"  the  inclusion  of 
demand-side  measures  in  bidding  programs.   See  Memorandum  from 
Commissioner  Stalon  to  FERC  Commissioners  regarding  "The  Role  of 
'Conservation'  Programs  in  the  Bidding  NOPR  (RM88-5)",  March  4, 
1988. 

Commissioner  Stalon  has  been  the  principal  and  very 
articulate  proponent  at  FERC  of  the  theory  of  "economic 
efficiency"  in  utility  regulation.   Should  a  majority  of  the 
Commission  decide  to  build  upon  Orange  and  Rockland  and  advance 
Stalon 's  view  that  FERC  has  a  "clear  mandate  to  encourage 
coordination  and  efficiency-furthering  nonmarket  integration 
between  utility  systems,  i.e.,  to  encourage  power  pools  and 
integrated  planning  of  the  type  that  approach  their  zenith  in 
the  multistate  holding  companies  such  as  Middle  South  and  AEP" , 
then  states  must  be  prepared  for  additional  preemptive  actions 
by  FERC  when  the  NOPRs  are  finalized.   See  "Electricity  in 
Transition:   ;  The  Evolving  State/Federal  Partnership",  Speech 
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by  Commissioner  Stalon  at  the  First  Annual  Conference  on 
Electricity  Law  and  Regulation,  Denver,  Colorado,  April  8,  1988, 
at  p. 5. 

In  conclusion,  it  must  be  acknowledged  that  FERC  has  shown 
little  real  enthusiasm  for  demand-side  opportunities.   The 
Bidding  NOPR  devotes  only  one  short  paragraph  to  a  discussion  of 
Demand-Side  Alternatives  (p.  57),  concluding  with  a  request  for 
comment  on  "how  demand-side  options  should  be  considered;  i.e., 
whether  they  should  compete  directly  in  bidding  or  whether  there 
are  other  ways  to  take  them  into  account."   (Emphasis  added.) 
This  final  clause  is  distrubing  in  the  light  of  FERC ' s  historic 
lack  of  interest  and  experience  with  conservation  and 
demand-side  alternatives. 

The  states  should  urge  FERC  to  greatly  increase  the 
flexibility  with  which  states  may  adopt  and  implement  bidding 
programs,  removing  the  preemptive  aspects  and  allowing  states  to 
continue  the  innovative  experimentation  which  has  already  worked 
so  well  to  this  point. 


174 
Mr.  Sharp.  Thank  you,  Mr.  Moskovitz.  Mr.  Prendergast. 

STATEMENT  OF  JON  T.  PRENDERGAST 

Mr.  Prendergast.  Thank  you,  Mr.  Chairman,  members  of  the 
subcommittee.  I  am  Jon  Prendergast,  Manager  of  UtiHty  Relations 
for  LTV  Steel  Company. 

I'm  testifying  here  today  on  behalf  of  the  American  Iron  and 
Steel  Institute  [AISI]  whose  43  domestic  members  account  for  over 
80  percent  of  the  raw  steel  production  in  the  United  States,  and 
themselves  are  large  users  of  energy  which  constitutes  more  than 
20  percent  of  their  manufacturing  costs. 

AISI  appreciates  the  opportunity  to  appear  here  today  to  offer 
our  comments  in  the  role  of  conservation  in  a  national  acid  rain 
policy. 

On  load  management,  steel  companies,  like  most  industrial  users 
of  energy,  normally  are  high  load  factor  customers  of  the  utilities. 

They  use  energy,  including  electric  energy,  more  or  less  continu- 
ously 24  hours  a  day,  7  days  a  week,  and  365  days  a  year.  By  virtue 
of  this  fact,  they  provide  the  utility  with  a  customer  that  is  lower 
cost  to  serve,  one  for  which  the  electric  utility  can  use  its  lower 
cost  based  generation  facilities. 

In  addition,  most  large  steel  companies  manage  their  electric 
costs  with  sophisticated  load  management  systems  which  cut  back 
on  steel  operations  or  call  for  the  increased  use  of  self-generation 
when  consuming  power  above  a  pre-determined  level. 

On  conservation,  all  of  the  major  steel  companies  have  active 
energy  conservation  programs.  AISI's  energy  conservation  report- 
ing system  was  in  place  in  the  early  1970's,  long  before  the  DOE 
instituted  its  industrial  energy  conservation  program. 

In  1972,  when  AISI  first  began  its  program,  member  companies 
reported  that  energy  consumption  of  more  than  32  million  Btu's 
was  required  to  produce  a  ton  of  shipped  steel. 

That  number  for  1987  was  just  above  22  million  Btu's,  a  32  per- 
cent reduction  from  1972.  Since  1980  alone,  steel  companies  have 
reduced  their  energy  use  per  shipped  ton  by  25  percent. 

On  cogeneration,  the  steel  industry  was  one  of  the  pioneers  in 
the  field  of  cogeneration.  Our  use  of  cogeneration  dates  back  to  the 
turn  of  the  century. 

The  blast  furnace  process,  the  means  by  which  oils  reduce  to 
iron,  lends  itself  naturally  to  cogeneration  by  virtue  of  the  large 
amounts  of  byproduct  gases  generated,  enormous  steam  require- 
ments necessary  to  generate  wind  and  corresponding  large  steam 
and  electric  requirements  in  the  steel-making  and  rolling  areas  of 
our  plants. 

In  some  cases,  our  present  powerhouses  generate  an  equivalent 
amount  of  power  as  many  small  utilities.  What  does  all  this  mean? 

First  of  all,  the  steel  industry  has  spent  a  great  deal  of  money, 
time,  and  effort  to  reduce  its  energy  consumption  and,  therefore, 
its  costs. 

Steel  companies  have  ongoing  conservation  programs  and  goals. 
AISI  does  not  believe,  however,  that  a  reduction  in  the  14  percent 
range  in  overall  electric  power  use,  as  suggested  in  the  ACEEE 
study,  is  economically  possible  in  our  industry  in  the  absence  of 
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further  restructuring  leading  to  downsizing  or  closing  of  facilities 
causing  reductions  of  personnel. 

Most  of  the  obvious  reductions  in  energy  use  have  already  been 
accomplished.  Some  of  those  reductions  have  been  accomplished 
with  modernization,  but  some  reductions  have  been  accomplished 
by  closing  older,  inefficient  plants. 

What  gets  accomplished  in  reducing  energy  use  from  this  point  is 
likely  to  be  extremely  costly.  Second,  the  steel  industry  has  taken 
great  pains  to  reduce  its  energy  costs  in  order  to  become  more  com- 
petitive in  the  world  markets  where  it  now  finds  itself. 

The  steel  industry  lost  over  $12  billion  from  1982  through  1986. 
And  the  recent  profits  it  has  experienced  do  not  begin  to  offset  that 
loss. 

Moreover,  it's  imperative  that  we  invest  what  profits  there  are 
back  into  the  modernization  of  our  facilities.  This  must  be  accom- 
plished if  we  are  to  thrive. 

Quality  and  cost  of  our  products  is  what  customers  key  on,  with 
quality  assuming  an  increasingly  important  role.  The  role  of  elec- 
tricity in  this  endeavor  to  produce  a  quality  product  is  becoming 
exceedingly  more  important.  From  1980  through  1987,  while  our 
overall  energy  consumption  decreased,  electricity  use  by  steel  com- 
panies as  a  percent  of  shipped  tonnage  actually  increased. 

Our  efforts  to  upgrade  facilities  included  new  electrogalvanizing 
lines  to  produce  corrosion  resistance  steels  and  include  ladle  metal- 
lurgy facilities  with  electric  arc  reheaters  to  produce  high  grade 
steels. 

Electric  arc  furnaces  is  a  means  of  melting  steel  scrap  in  lieu  of 
the  more  facility  capital-intensive  blast  furnace-coke  plant  alterna- 
tive, also  increases  electricity  consumption. 

Moreover,  this  modernization  of  our  facilities  is  likely  to  con- 
sume the  majority  of  our  profits  with  other  projects,  including  con- 
servation, vying  for  the  remaining  available  capital. 

Projects  with  paybacks  greater  than  1  year,  therefore,  will  prob- 
ably not  get  accomplished  if  the  sole  benefit  is  conservation  with- 
out any  other  considerations  such  as  enhanced  quality  or  produc- 
tion. 

The  acid  rain  bills  which  have  been  the  focus  of  legislative  action 
thus  far,  impact  the  steel  industry  in  three  significant  ways. 

One,  electric  rates  will  increase.  Two,  industrial  boilers  will  be 
covered  by  the  bill's  emission  reduction  plans.  And  three,  the 
Waxman  Bill  extends  a  coverage  to  industrial  process  emissions. 

First,  the  increase  in  electricity  rates  charged  by  utilities  will  se- 
verely impact  an  industry  as  electric  intensive  as  steel  and  the 
rigid  emission  rate,  even  the  tonnage  reduction,  will  be  extremely 
costly  to  industry. 

For  the  steel  industry  alone  spends  in  excess  of  $1.5  billion 
yearly  on  electricity.  The  increased  energy  costs  imposed  by  these 
bills  could  be  devastating. 

The  combined  NOx-SOx  provisions  would  result  in  increased  steel 
industry  costs  of  about  $700  million  per  year.  Second,  the  bill's  pro- 
visions extend  emission  control  provisions  directly  to  industrial 
boilers. 
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SO2  emissions  from  industrial  boilers  account  for  less  than  10 
percent  of  the  total  SO2  emissions  in  the  United  States  and  are  de- 
creasing each  year. 

Third,  the  Waxman  Bill  extends  a  State  emission  reduction 
plan's  coverage  to  industrial  process  emissions.  The  total  effect  of 
these  provisions  in  electric  intensive  industries  such  as  steel  will  be 
felt  primarily  in  the  Midwest,  where  the  majority  of  our  facilities 
are  located. 

The  effects  will  include  the  potential  for  shifting  production  to 
other  locations  and  employee  layoffs.  Finally,  it  should  be  pointed 
out  that  a  better  approach  for  dealing  with  the  SO2  emissions  from 
electric  utilities  can  be  achieved  by  greater  use  of  industrial  cogen- 
eration,  electric  power  generated  by  IPP's,  and  importation  of  hy- 
dropower  from  neighboring  Canada. 

However,  these  alternatives  can  be  tapped  only  if  access  to  the 
electric  power  transmission  grid,  wheeling,  is  made  possible. 

Industrial  interests,  including  AISI,  are  urging  the  FERC  to  pro- 
vide transmission  access  to  cogeneration  facilities  and  independent 
power  producers  in  FERC's  current  rulemaking  dockets  on  com- 
petitive bidding  for  bulk  power  markets. 

In  conclusion,  acid  rain  bills  impose  significant  cost  increases  on 
energy  intensive  industries  such  as  the  steel  industry  and  such 
costs  cannot  readily  be  reduced  through  conservation. 

We've  done  a  lot  in  the  past,  but  from  here  on  out  it's  going  to 
get  much,  much  more  difficult.  As  to  the  steel  industry's  Midwest 
facilities,  they  will  either  compete  in  the  world  market  or  their  op- 
erations will  be  reduced. 

I  thank  you  for  the  opportunity  to  be  here  to  make  the  statement 
and  would  be  happy  to  answer  any  questions. 

[The  prepared  statement  of  Mr.  Prendergast  follows:] 
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statement  of  Jon  T.  Prenderaast.  LTV  Steel  Company 

I  am  Jon  Prendergast,  Manager  of  Utility  Relations  for  LTV 
Steel  Company.  I  am  testifying  today  on  behalf  of  the  American 
Iron  and  Steel  Institute  ("AISI") ,  the  principal  trade 
association  of  the  domestic  steel  industry.  AISI's  43  domestic 
members  account  for  over  80%  of  the  raw  steel  production  in  the 
United  States,  and  are  large  users  of  energy,  which  constitutes 
more  than  20%  of  our  manufacturing  costs. 

AISI  appreciates  the  opportunity  to  appear  today  to 
offer  our  comments  on  the  role  of  conservation  in  a  national  acid 
rain  policy.   At  the  outset,  let  us  state  categorically  that  AISI 
is  vigorously  opposed  to  pending  acid  rain  legislation  because  of 
the  lack  of  scientific  evidence  to  justify  the  devastating 
economic  impact  it  would  have  on  our  industry. 

With  that  important  caveat,  we  will,  for  purposes  of 
discussion,  address  the  subject  of  today's  hearing  as  three 
categories  -  load  management,  conservation  and  cogeneration. 

Load  Management 

Steel  companies,  like  most  large  industrial  users  of 
energy,  normally  are  high  load  factor  customers  of  the  utilities. 
By  this  we  mean  that  they  use  energy,  including  electric  energy, 
more  or  less  continuously  24  hours  a  day,  seven  days  a  week  and 
3  65  days  per  year.   By  virtue  of  this  fact,  steel  companies 
provide  the  utility  with  a  customer  that  is  lower  cost  to  serve, 
one  for  which  that  electric  utility  can  use  its  lower  cost  base 
generation  facilities.   Where  steel  companies  do  use  electric 
energy  in  a  non  continuous  manner,  such  as  for  electric  arc 
furnaces,  they  do  so  usually  on  an  interruptible  basis.   An 
interruptible  customer  is  served  by  the  excess  capacity  of  a 
utility  and  can  be  called  on  by  the  utility  to  curtail  that  use 
whenever  supply  to  the  utility's  other  customers  is  threatened. 
In  addition,  most  large  steel  companies  manage  their  electric 
costs  with  sophisticated  load  management  systems,  which  cut  back 
on  steel  operations  or  call  on  the  increased  use  of  self- 
generation  when  consuming  power  above  a  predetermined  level . 

Conservation 

All  of  the  major  steel  companies  have  active  energy 
conservation  programs.   AISI's  energy  conservation  reporting 
system  was  in  place  in  the  early  1970 's,  long  before  the  DOE 
instituted  its  industrial  energy  conservation  program.   In  1972, 
when  the  AISI  first  began  its  program,  member  companies  reported 
that  energy  consumption  of  more  than  32  Million  BTUs  was  required 
to  produce  a  ton  of  shipped  steel.   That  number  for  1987  was  just 
above  22  million  BTUs,  a  32%  reduction  from  1972.   Since  1980 
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alone,  steel  companies  have  reduced  their  energy  use  per  shipped 

ton  by  25%  I 

Coaeneration 

The  steel  industry  was  one  of  the  pioneers  in  the  field  of 
cogeneration.   Our  use  of  cogeneration  dates  back  to  the  turn  of 
the  century.   The  blast  furnace  process,  the  means  by  which  ore 
is  reduced  to  iron,  lends  itself  naturally  to  cogeneration  by 
virtue  the  large  amounts  of  by-product  gases  generated,  enormous 
steam  requirements  necessary  to  generate  wind  and  corresponding 
large  steam  and  electric  requirements  in  the  steelmaking  and 
rolling  areas  of  the  plants.   In  some  cases  our  present  power 
houses  generate  an  equivalent  amount  of  power  as  many  small 
utilities. 

Energy  Consumption  and  Costs  -  The  Steel  Industry's  Record 

What  does  all  of  this  mean?   First  of  all  the  steel  industry 
has  spent  a  great  deal  of  money,  time  and  effort  to  reduce  its 
energy  consumption  and,  therefore,  its  costs.   Steel  companies 
have  ongoing  conservation  programs  and  goals.   AISI  does  not 
believe,  however,  that  a  reduction  in  the  14%  range  in  overall 
electric  power  use,  as  has  been  suggested  in  Acid  Rain  and 
Electricity  Conservation  by  the  American  Council  for  an  Energy 
Efficient  Economy,  is  economically  possible  in  our  industry  in 
the  absence  of  further  restructuring,  leading  to  downsizing  or 
closing  of  facilities  causing  reductions  in  personnel.   Most  of 
the  obvious  reductions  in  energy  use  have  already  been 
accomplished.   Some  of  those  reductions  have  been  accomplished 
with  modernization,  e.g.  continuous  casting  has  eliminated  a 
reheating  process  and  has  increased  yield,  but  also  some 
reductions  have  been  accomplished  by  closing  older  inefficient 
plants.   What  gets  accomplished  in  reducing  energy  use  from  this 
point  is  likely  to  be  extremely  costly. 

Second,  the  steel  industry  has  taken  great  pains  to  reduce 
its  energy  costs  in  order  to  become  more  competitive  in  the  world 
markets  where  it  now  finds  itself.   If  we  are  required  to 
subsidize  other  ratepayers  to  conserve  electric  energy,  we  will 
be  disadvantaged  further.   The  steel  industry  lost  over  $12 
billion  from  1982  to  1986  and  the  recent  profits  it  has 
experienced  do  not  begin  to  offset  that  loss.   Moreover,  it  is 
imperative  that  we  invest  what  profits  there  are  back  into  the 
modernization  of  our  facilities.   This  must  be  accomplished  if  we 
are  to  survive.   The  quality  and  costs  of  our  products  is  what 
customers  key  on,  with  quality  assuming  an  increasingly  important 
role. 

The  role  of  electricity  in  this  endeavor  to  produce  a 
quality  product  is  becoming  exceedingly  more  important.   From 
1980  to  1987,  while  our  overall  energy  consumption  decreased. 
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electricity  use  by  steel  companies  as  a  percent  of  shipped 
tonnage  actually  increased.   Our  efforts  to  upgrade  facilities 
include  new  electrogalvanizing  lines  to  produce  corrosion 
resistant  steels  and  ladle  metallurgy  facilities  with  electric 
arc  reheaters  to  produce  high  grade  steels.   Electric  arc 
furnaces  as  a  means  of  melting  steel  scrap  in  lieu  of  the  more 
facility-expensive  blast  furnace/coke  plant  alternative  also 
increases  electricity  consumption.   Moreover,  this  modernization 
of  our  facilities  is  likely  to  consume  the  majority  of  our 
profits,  with  other  projects,  including  conservation,  vying  for 
the  remaining  available  capital.   Projects  with  paybacks  greater 
than  one  year,  therefore,  will  probably  not  get  accomplished  if 
the  sole  benefit  is  conservation  without  any  other 
considerations,  such  as  enhanced  quality  or  production. 

Acid  Rain  Legislative  Proposals 

Acid  rain  legislation,  as  embodied  in  Title  I  of  the 
Committee  Print  of  the  House  Health  and  Environment  Subcommittee 
approach  (the  Waxman/Sirkorski  bill) ,  attempts  to  reduce  SO2 
emissions  through  a  rigid  requirement  that  utility  and  industrial 
SO2  emissions  must  not  exceed  1.2  Ibs/MMBtu  by  1997.   Another 
approach,  in  the  bill  introduced  by  Congressman  Cooper  (H.R. 
4331) ,  establishes  a  national  tonnage  reduction  goal  for  the  year 
2003  and  requires  EPA  to  allocate  reductions  by  formulas  to 
states  expressed  as  emission  rate  limits.   The  states  are  allowed 
to  achieve  their  reductions  through  a  variety  of  measures.   A 
third  approach,  the  Senate  bill,  S.  1894,  requires  a  national 
tonnage  reduction  goal  for  the  year  2000  and  establishes  that 
each  state  should  achieve  an  SO2  emission  rate  of  not  more  than 
0.9  Ibs/MMBtu  by  1998. 

The  steel  industry  opposes  all  of  these  bills  because  of  the 
high  costs  involved  and  the  uncertain  scientific  evidence 
regarding  the  causes,  the  seriousness  and  the  effect  of 
corrective  action  on  acid  rain.   The  acid  rain  bills  which  have 
been  the  focus  of  legislative  action  thus  far  (Title  II  of  S. 
1894  and  Title  I  of  the  Waxman/Sikorsky  bill)  impact  the  steel 
industry  in  three  significant  ways:   1)  electric  rates  will 
increase;  2)  industrial  boilers  will  be  covered  by  the  bills 
emission  reduction  plans;  and  3)  the  Waxman  bill  extends  this 
coverage  to  industrial  process  emissions. 

First,  the  increase  in  electricity  rates  charged  by 
utilities  will  severely  impact  an  industry  as  electric  intensive 
as  steel.   The  electric  utility  industry  is  predicted  to 
experience  cost  increases  from  $5-7  billion  per  annum  by  2000 
due  to  these  bills,  which  costs  will  be  passed  along  to  industry 
in  the  form  of  higher  rates.   Thus,  any  rigid  emission  rate 
limit  or  tonnage  reduction  will  be  extremely  costly  to  industry. 
For  the  steel  industry  alone,  which  spends  in  excess  of  an 
estimated  $1.5  billion  yearly  on  electricity,  the  increased 
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energy  costs  imposed  by  these  bills  could  be  devastating.  The 
sulfur  dioxide  (SO2)  control  requirements  could  impose  on  our 
industry  additional  capital  costs  of  about  300  million  dollars 
and  additional  operating  costs,  primarily  increased  costs  for 
electricity,  of  another  300  million  dollars  per  year.   Combined 
with  the  NOjj  provisions  this  would  result  in  increased  steel 
industry  costs  of  about  700  million  dollars  per  year!   This  cost 
analyses  applies  to  the  Senate  bill,  but  it  is  indicative  of  the 
level  of  the  "price  tag"  on  these  acid  rain  proposals  and  of  the 
effect  on  the  steel  industry  which  will  be  a  substantial  increase 
in  production  costs  and  a  threat  to  the  U.S.  steel  industry's 
competitive  position  in  the  world  steel  market. 

Second,  the  bills'  provisions  extend  emission  control 
provisions  directly  to  industrial  boilers.   Costs  of  those 
sections  to  industry  as  a  whole  are  estimated  to  be  up  to  $600 
million  per  annum  by  the  year  2000  under  the  Senate  bill  and 
approximately  $1  billion  per  year  under  the  Waxman  bill.   These 
direct  costs  to  industry  are  disproportionately  high  since  SO2 
emissions  from  industrial  boilers  account  for  less  than  10%  of 
total  SO2  emissions  in  the  U.S.  and  are  decreasing  each  year. 

Third,  the  Waxman  bill  extends  the  states'  emission 
reduction  plans  coverage  to  industrial  process  emissions.   This 
will  significantly  increase  the  direct  costs  to  industry  as  a 
whole  above  the  $1  billion  figures  mentioned  above.   The  bills' 
direct  costs  to  industry  do  not  include  additional  expenditures 
incurred  to  comply  with  the  complexity  of  this  regulatory  program 
and  with  its  accompanying  monitoring  requirements. 

The  total  effect  of  these  provisions  on  electric-intensive 
industries  such  as  steel  will  be  felt  primarily  in  the  Midwest 
where  the  majority  of  our  facilities  are  located.   The  effects 
will  include  the  potential  for  shifting  production  to  other 
locations  and  employee  layoffs. 

Finally,  it  should  be  pointed  out  that  a  better  approach 
for  the  dealing  with  SO2  emissions  from  electric  utilities  can  be 
achieved  by  greater  use  of  industrial  cogeneration,  electric 
power  generated  by  IPP's  and  importation  of  hydropower  from 
neighboring  Canada.   However,  these  alternatives  can  be  tapped 
only  if  access  to  the  electric  power  transmission  grid  — 
wheeling  —  is  made  possible.   Industrial  interests,  including 
AISI,  are  urging  the  FERC  to  provide  transmission  access  to 
cogeneration  facilities  and  independent  power  producers  in  FERC's 
current  rulemaking  dockets  on  competitive  bidding  for  bulk  power 
markets.   The  problem  caused  by  current  constraints  on  "wheeling" 
is  noted  in  Chapter  two  of  the  Environmental  and  Energy  Study 
Institute's  report.  Strategies  for  Reducing  the  Cost  of  Acid  Rain 
Controls. 

In  conclusion,  acid  rain  bills  impose  significant  cost 
increases  on  energy  intensive  industries  such  as  the  steel 
industry  and  such  costs  cannot  be  readily  reduced  through 
conservation.   In  addition,  should  the  steel  industry  be  forced 
to  subsidize  the  conservation  of  others  through  price  increases 
in  electric  power,  it  will  be  factored  into  our  facility 
modernization  plans.   As  to  the  steel  industry's  Midwest 
facilities,  they  will  either  compete  in  the  world  market  or  their 
operations  will  be  reduced.   Thank  you. 
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Mr.  Sharp.  Thank  you  very  much,  Mr.  Prendergast.  Let's  first  go 
back  to  the  central  proposition  and  help  me  understand,  and  per- 
haps others  that  are  interested  in  the  issue,  the  central  argument 
over  the  emissions  cap  versus  the  rate  of  reduction  and  how  that 
structures  incentives  and  disincentives  to  different  results. 

Obviously,  Mr.  Trisko  says  it's  unnecessary  and  urges  us  not  to 
go  to  the  emission  cap. 

Maybe  Mr.  Sant,  Mr.  Geller,  or  Mr.  Moskovitz  would  like  to  re- 
spond, since  Mr.  Trisko  gave  the  argument  against  a  cap,  show  us 
why  it  is  you  believe  that  we'll  get  perverse  results,  in  the  sense  of 
not  the  least  costly  or  best  emissions  reduction,  by  resorting  to  the 
kind  of  thing  that's  in  the  Waxman  bill,  the  rate  emissions  ap- 
proach. And  walk  through  that  just  a  little  bit  more  as  to  where  we 
get  perverse  results. 

Mr.  Moskovitz.  Let  me  take  just  a  quick  response.  As  I  under- 
stand Mr.  Trisko's  statement,  it  wasn't  that  moving  to  a  tonnage 
wouldn't,  in  fact,  give  at  least  partial  if  not  full  credit  to  energy 
conservation. 

It  was  rather  that  energy  conservation  doesn't  need  any  addition- 
al help.  That  energy  conservation  is  already  happening  out  there 
and  pointed  to  an  EPRI  study  about  hundreds  of  programs  that  are 
in  place. 

My  response  there  is  that  energy  conservation  is,  in  fact,  not 
happening  at  anywhere  near  a  cost  effective  rate.  When  viewed  in 
the  context  of  cost  effectiveness  within  a  utility  kind  of  framework. 

As  Mr.  Prendergast  just  said,  in  the  industrial  area,  conservation 
is  pursued  in  the  steel  industry,  I  guess,  if  it  has  a  payback  period 
of  a  year  or  less. 

If  that  same  economic  test  were  applied  to  the  construction  of 
utility  plants,  no  utility  plant  would  ever  be  constructed.  They 
never  have  a  payback  period  in  a  year  or  less. 

Instead  what  we're  looking  for  is  to  apply  a  similar  type  of  a  pay- 
back period,  a  similar  type  of  a  cost  effectiveness  test,  when  a  utili- 
ty pursues  an  energy  conservation  strategy,  than  it  would  in  a 
power  plant  construction  strategy. 

In  that  kind  of  context,  when  you  view  it  that  way,  there,  in  fact, 
and  I  suspect  even  the  steel  industry  would  agree,  I  know  the 
paper  industry  now  agrees,  that  on  that  basis  there's  a  far  more 
cost  effective  energy  conservation  that  could  be  tapped  than  is  now 
being  tapped  or  is  likely  to  be  tapped  given  the  system  as  it's  cur- 
rently structured. 

Moving  an  acid  rain  policy  toward 

Mr.  Sharp.  Spell  that  out  just  a  little  bit  more.  In  other  words 
how  we  can,  you  know,  apply  that  to  a  utility  and  tell  me  where 
we're  going  to  make  a  big  savings. 

Mr.  Moskovitz.  Well,  quite  simply,  it  will  have  to  be  at  the  level 
of  utility  sponsored,  utility  financed,  utility  purchased,  utility  in- 
vestments in  energy  conservation. 

It  won't  happen  at  the  consumer  level,  whether  it's  the  industri- 
al customer,  the  residential  customer,  or  the  commercial  customer, 
beyond  something  that's  in  that  one,  maybe  2  year  payback  period. 

If  you  want  to  encourage  energy  conservation  or  achieve  energy 
conservation  that  has  a  payback  period  similar  to  utility  types  of 
costs,  if  you  want  to  invest  in  energy  conservation  that  s,  in  fact. 
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cheaper  than  energy  production,  which  is  generally  what  we  want 
to  do  when  we  pursue  a  least  cost  energy  kind  of  strategy,  the  only 
way  it  can  be  done  is  really  with  utility  investment  in  those  kinds 
of  opportunities  because  consumers  simply,  as  experience  has 
shown,  just  have  a  much  higher  threshold,  a  much  higher  discount 

rate  than  is  implicit  in  the 

Mr.   Sharp.   In  other  words,  for  the  paybacks  5  years,  or   10 

years 

Mr.  MosKOViTZ.  A  consumer  would— it's  highly  unlikely  that  any 
consumer,  certainly  an  industrial  customer,  our  experience  with 
our  major  industrial  customers  is  they  would  never  invest  in  those 
kinds  of  projects. 

Let  me  give  you  a  specific  example.  As  you  know,  Maine  now  has 
an  integrated  conservation  bidding  program  that's  in  place  in  our 
least  cost  planning  process. 

We  heard  from  our  paper  companies,  about  a  quarter  of  the 
State's  electrical  load  is  due  to  a  variety  of  paper  companies,  paper 
companies  will  say  the  same  thing  that  we've  heard  from  the  steel 
industry. 

That  is  we  already  engage  in  energy  conservation.  We've  done 
everything  that  can  be  done.  We  already  are  a  very  efficient  oper- 
ation. 

And  when  you  go  beneath  that,  the  answer  you  get  is  to,  well, 
what  have  you  done  and  how  cost  effective  was  it,  comes  out  to 
about  that  same  1  year  payback  period. 

It's  not  surprising.  When  we  opened  up  conservation  to  a  com- 
petitive bid  type  of  scenario  where  utilities  would  buy  conservation 
if  the  conservation  were,  in  fact,  cheaper  than  energy  supply. 

What  we  found  was  the  same  paper  companies  that  were  previ- 
ously saying  we've  done  everything  we  can  do,  they  instantly  came 
forward  with  some  very  cost  effective  projects  that  saved  enormous 
amounts  of  capacity  and  energy  at  approximately  50  percent  of  the 
cost  of  new  power  supply. 

They  were  cost  effective  the  way  the  paper  industry  views  their 
own  capital  investment  decisions,  but  when  the  structure  of  regula- 
tion was  changed  to  permit  the  utility  to  buy  energy  conservation 
at  the  paper  industry's  premise,  if  it  was  cheaper  than  energy 
supply,  in  this  case  50  percent  discount,  pretty  hefty  discount,  it 
can  happen  and  those  types  of  opportunities  are  there  in  every 
sector. 

The  bids  that  we  received,  as  one  of  the  attachments  in  my  testi- 
mony lay  out,  where  in  all  three  customer  classes,  residential,  com- 
mercial and  industrial,  and  I  believe  on  average  the  prices  were 
about  30  to  35  percent  discount  compared  to  power  supply  types  of 
alternatives. 

That's  what  ^  was  referring  to  when  I  say  if  ycu  structure  a 
system,  a  system  of  regulation,  in  a  particular  way,  it  may  be  tar- 
geted at  one  particular  element. 

I  don't  even  know  when  it  was,  back  in  1910  or  1920,  when 
people  created  the  system  of  economic  regulation  we  use  for  elec- 
tric utilities,  and  that's  different  by  the  way  than  the  system  we 
use  for  other  utilities,  certainly  other  than— it's  not  the  same 
system  we  use,  for  example,  for  trucks. 
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When  we  structured  the  particular  system,  we  had  something  in 
mind.  And  it  was,  at  that  point,  looking  at  a  system  of  regulation 
that  would  keep  prices  of  electricity  as  low  as  possible  and  it  didn't 
look  at  a  system  that  was  targeted  at  keeping  the  total  customer 
bills  or  total  energy  service  costs  as  low  as  possible. 

By  targeting  that  system  of  regulation  at  a  particular  direction, 
it  ended  up  producing  a  system  of  regulation  that  was  perverse  in 
that  zero  costs,  energy  conservation  that  an  electric  utility  invests 
in  today,  hurts  their  earnings,  hurts  their  profitability,  hurts  ev- 
erything that's  near  and  dear  to  their  hearts. 

That's  the  example  I  use.  If  you  carry  that  over  now  to  acid  rain 
or  any  kind  of  environmental  regulation,  my  point  to  you  is  the 
same. 

That  is,  sure,  what  you  want  to  do  is  develop  a  national  policy 
that  solves  our  acid  rain  problem.  What  we  would  say  to  State  reg- 
ulators is,  while  doing  that,  if  you  have  a  series  of  alternatives 
available  before  you,  please  keep  in  mind  that  the  particular 
system  you  select  may  have  unintended  results. 

And  in  this  particular  case,  if,  for  example,  it's  cheaper  from  con- 
sumers' perspective,  if  it's  cheaper  to  reduce  acid  rain  emissions  by 
investing  a  dollar  in  energy  conservation  than  it  is  by  investing 
$1.50  in  a  scrubber,  it  makes  sense  to  us  to  permit  that  energy  con- 
servation alternative  to  be  the  preferred  choice. 

Mr.  Sharp.  And  is  there — what  inherently  in  the  rate 
system 

Mr.  MosKOViTZ.  Emission  rate? 

Mr.  Sharp.  Emission  rate  system,  what  inherently  prevents  a 
State  from  going  forward  with  or  requiring  a  conservation  ap- 
proach? Mr.  Geller? 

Mr.  Geller.  Yes.  Let  me  get  back  to  that  and  try  an  analogy  be- 
cause I  think  often  it's  a  little  bit  hard  to  grasp  this  whole  problem 
with  the  rate  limit  approach. 

Let's  just  think  about  a  room  full  of  people,  this  room  for  exam- 
ple. Each  individual  in  the  room  could  be  analogous  to  a  power 
plant. 

The  people  in  the  room  have  an  average  height.  Each  person  has 
a  height,  and  all  the  people  together  in  the  room  have  an  average 
height. 

Well,  if  you  remove  a  person  or  a  number  of  people  with  below 
average  heights  from  this  room,  the  average  height  for  the  remain- 
ing group  of  people  goes  up,  even  though  you've  taken  away  people 
from  the  room. 

And  the  same  thing  happens  with  the  rate  limit  approach.  When 
you  base  your  goal  for  States  or  for  a  utility  for  that  matter  on  the 
average  emissions  rate  limit  of  all  the  utility  plants,  which  is  a 
factor  of  the  individual  rate  limits  of  particular  plants,  as  well  as 
the  amount  of  usage  of  individual  plants. 

As  you  cut  back  on  the  use  or  even  remove  from  your  system 
cleaner  than  average  power  plants,  you're  going  to  drive  up  your 
state-wide  average  emissions  rate. 

Even  though  you're  cutting  back  on  emissions.  And  that's  the 
fundamental  with  the  rate  limit  approach  and  I  don't  think  it's  ad- 
dressed by  issues  related  to  interstate  transmission  or  what  have 
you.  It's  just  a  fundamental  problem  with  the  rate  limit  approach. 
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Mr.  Sharp.  Mr.  Trisko,  do  you  disagree  with  that? 

Mr.  Trisko.  Yes,  Mr.  Chairman.  We  disagree  with  the  proposi- 
tion because  it  ignores  the  distribution  of  power  generation  capac- 
ity in  relation  to  the  SO2  emission  that  we're  trying  to  reduce  in 
acid  rain  legislation. 

The  SO2  emissions  are  produced  predominantly  by  base-loaded 
power  plants  instructed  prior  to  the  enactment  of  the  1970  Clean 
Air  Act. 

Those  are  the  plants  that  will  be  subject  to  acid  rain  legislation. 
Most  of  those  plants  are  not  effected  by  energy  conservation  be- 
cause they  are  base-loaded  plants. 

Energy  conservation  applies,  most  particularly  to  peak  load  units 
which,  because  they  are  very  clean  and  expensive  to  operate  and 
are  operated  by  definition  a  short  period  of  the  time,  contribute 
negligibly  to  the  utility's  total  SO2  emissions. 

Therefore,  we  don't  see  an  unintended  or  counterproductive 
result  with  regard  to  conservation  effects  through  acid  rain  control. 

If  anything,  the  price  elasticity  effects  which  would  be  triggered 
by  the  increase  in  electric  rates  generally  in  the  economy  as  a 
result  of  acid  rain  legislation  will  provide  a  very  positive,  strong  in- 
ducement to  additional  energy  conservation. 

Mr.  Sharp.  So  in  other  words,  you're  saying  that  if  and  when  the 
Congress  decides  to  reduce  sulfur,  that  conservation  really  just 
shaves  the  peak  and  it  doesn't  get  at  the  baseload. 

Is  that  what  you're 

Mr.  Trisko.  Yes,  Mr.  Chairman.  In  principle. 

Mr.  Sant.  I  don't  think  there's  anything  to  support  that.  Energy 
conservation  occurs  both  in  base  load  and  peak  and  it  occurs  all 
over  the  map. 

I  couldn't  begin  to  say  that  it  only  occurs  at  the  peak  and,  there- 
fore, you'd  only  be  saving  there.  It  seems  to  me  that  is  a  fallacious 
argument,  but  more  importantly,  what  you're  really  trying  to  do  is 
give  all  the  tools  available  to  people  to  reduce  the  SO2  emissions. 

By  putting  a  rate  limitation  only,  you're  allowing  people  to  only 
use  that  one  tool.  By  using  a  State  cap  or  something  in  total  emis- 
sions, you're  allowing  energy  conservation  or  anything  else  that 
will  possibly  reduce  that  cap  including  other  sources  of  electricity, 
if  they  are  competitive,  so  that  it  seems  to  me  that  you'd  want  to 
have  some  means  of  allowing  people  to  address  in  the  most  creative 
way  that  they  can  address  it  rather  than  limiting  it  only  to  a 
scrubber  or  control  technology. 

Mr.  Sharp.  Mr.  Geller. 

Mr.  Geller.  Let  me  follow  up  with  a  couple  of  examples  of  where 
conservation  is  being  very  practically  used  to  avoid  the  need  for  a 
coal-fired  base  load  power  plant. 

One  example  is  in  Wisconsin  where  a  utility  is  attempting  to 
very  aggressively  pursue  conservation,  the  Wisconsin  Electric 
Power  Company  at  the  direction  of  their  State  utility  commission, 
in  order  to  avoid  retrofitting  and  prolonging  the  life  of  existing 
fairly  dirty  coal-fired  power  plants. 

Another  example  is  in  Texas  where  the  Austin,  Texas  Municipal 
Utility  is  aggressively  pursuing  electricity  conservation  to  avoid 
constructing  a  500  megawatt  coal-fired  base  load  power  plant. 


185 

They  put  conservation  side-by-side  on  paper  with  the  new  power 
plant  and  found  that  a  wide  range  of  efficiency  measures  are  much 
less  costly,  will  lead  to  lower  rate  increases  if  they  are  pursued  in- 
stead of  pursuing  the  base  load  power  plant. 

And  I  believe  in  Maine  as  well,  utilities  are  pursuing  conserva- 
tion and  achieving  conservation  and  avoiding  the  operation  of  base 
load  power  plants  as  a  result. 

Mr.  Sharp.  Let  me  let  both  Mr.  Trisko  and  Mr.  Moskovitz  just 
respond  briefly,  and  then  I'm  going  to  let  some  of  my  colleagues 
ask  questions. 

Mr.  Trisko,  if  you  want  to,  and  then  Mr.  Moskovitz. 

Mr.  Trisko.  Mr.  Chairman,  I  believe  Mr.  Geller  has  succeeded  in 
reinforcing  my  point,  perhaps  unintentionally.  The  examples  which 
he  has  cited  refer  to  the  construction  of  new  plants  under  the 
Clean  Air  Act,  which  are  subject  to  new  source  performance  stand- 
ards. 

Of  course,  successful  energy  conservation  programs  around  the 
country  can  result  in  the  discouragement  of  the  investments  in 
new  well  controlled  NSPS  units. 

One  need  only  read  the  Washington  Post  to  see  that  that's  hap- 
pening quite  effectively  in  this  region.  Both  PEPCO  and  VEPCO 
have  come  to  the  State  Public  Utility  Commissions  with  proposals 
for  new  plants,  and  they've  been  hit  square  between  the  eyes  with 
the  argument,  well,  look,  have  you  guys  investigated  energy  conser- 
vation as  an  alternative  to  the  construction  of  those  plants. 

Acid  rain  control  legislation  is  really  not  directed  toward  the 
emissions  from  NSPS  new  clean  well  controlled  sources.  It's  direct- 
ed at  the  SO2  emissions  from  the  existing  pre-NSPS  plants,  existing 
base  load  units,  not  new  ones. 

Mr.  Geller.  I  think  there's  been  a  misunderstanding.  Let  me 
just  say  that  the  case  in  Wisconsin  is  an  example  where  conserva- 
tion is  being  pursued  to  permit  the  retirement  of  an  existing  power 
plant,  rather  than  cleaning  it  up  and  extending  its  life  and  that's 
for  both  economic  reasons  and  also  because  Wisconsin  does  have  a 
State  acid  rain  control  requirement. 

They've  decided  the  absence  of  Federal  action  to  go  forward  on 
their  own,  as  a  number  of  States,  and  the  aggressive  pursuit  of  con- 
servation is  both  helping  them  to  reduce  costs,  reduce  the  use  of 
existing  power  plants,  and  bring  down  their  SO2  emissions. 

It's  not  the  only  approach  being  pursued  in  the  State,  but  it's  one 
that  they  are  pursuing  to  impart,  help  them  cut  back  SO2  emis- 
sions. 

Mr.  Moskovitz.  Mr.  Chairman. 

Mr.  Sharp.  If  you  could  briefly  respond  because  I  want  to  let  my 
colleagues 

Mr.  Moskovitz.  It  will  be  very  brief  because  I  believe  there's 
really  no  need  to  resort  to  these  kind  of  really  anecdotal  experi- 
ences. 

It's  a  relatively  straight-forward,  factual  question  that  will  differ 
from  area  to  area.  It's  a  relatively  simple  thing  to  ask,  in  effect,  a 
computer  program  for  a  typical  utility  in  the  Midwest  or  the  ECAR 
region  to  say  how  much  SO2  will  be  reduced  if  you  reduce  demand 
by  2  percent. 
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And  the  mechanisms  are  readily  available  for  every  utility,  for 
every  region,  to  ascertain  precisely  how  much  sulfur  dioxide  would 
be  reduced,  how  much  emissions  would  be  eliminated,  if  energy 
conservation  with  any  particular,  any  particular  characteristics  are 
implemented. 

I'm  confident  that  in  the  mid-west  that  relies  so  heavily  on  coal- 
fired  power,  both  for  base  and  intermediate  kinds  of  capacity,  that 
energy  conservation  would,  in  fact,  back  out  coal-fired  production. 

Right  now,  I  suspect  even  here  in  Washington  D.C.,  if  you  were 
to  turn  off  these  lights  right  now,  probably  what  would  be  backed 
off  the  system  would  be  some  coal. 

But  we  don't  have  to  argue  about  it  in  a  forum  like  this.  It's  a 
relatively  straight-forward  and  factual  determination  that  really  is 
unlikely  to  be  subject  to  much  dispute. 

Mr.  Sharp.  I  recognize  our  colleague  from  California,  Mr.  Moor- 
head. 

Mr.  MooRHEAD.  Thank  you,  Mr.  Chairman.  It  seems  to  me  that  if 
we  would  pass  the  Nuclear  License  Act  or  have  it  amended  to  this 
bill,  the  cleanest  of  all  energy,  that  we  could  do  an  awful  lot  to- 
wards reaching  the  goals  that  we're  seeking. 

Mr.  Sharp.  As  long  as  somebody  wanted  to  go  out  and  invest  in  a 
plant.  That's  the  second  requirement  of  that. 

Mr.  Sant.  If  you  can  find  any  money  for  that,  let  me  know. 

Mr.  MooRHEAD.  Well,  you  know,  in  California  we  need  to  do 
something  about  converting  salt  water  to  drinking  water  and  it's  a 
big,  big  problem  and  they  do  have  a  plant  that  they  are  considering 
that  would  do  that  very  thing  and  use  all  the  modern  designs,  but 
it  will  accomplish  that  as  well  as  produce  electric  power. 

So  maybe  that's  something  that  isn't  as  far  away  as  you  think.  If 
it  becomes  necessary,  we'll  do  it. 

Mr.  Prendergast,  on  page  2  of  your  testimony,  you  state  that 
steel  companies  have  ongoing  conservation  programs  and  goals. 

Would  you  identify  some  of  the  more  significant  conservation 
goals  that  you  have? 

Mr.  Prendergast.  I  don't  know  if  you  know  the  history  of  LTV 
Steel,  but  its  a  conglomeration  of  Youngstown  Sheet  &  Tube,  Jones 
&  Loughlin,  and  Republic,  and  there  was  a  merger  in  1984  between 
Jones  &  Loughlin  and  Republic  which  formed  LTV.  In  1986,  we 
sought  Chapter  XI  protection  under  the  Bankruptcy  Code.  So  we're 
a  mixture  of  the  policies  and  programs  of  various  companies. 

In  our  particular  company,  right  away,  since  the  merger  of  1984, 
we  set  new  goals,  and  those  goals  were  rather  stringent,  3  percent 
per  year,  and  we  have  met  and  exceeded  those  goals.  We  have  set 
lesser  goals  for  1988  and  1989,  down  to  2  percent  per  ton  of  shipped 
steel,  and  just  by  virtue  of  the  fact  that  a  lot  of  the  work  has  been 
done.  We've  taken  a  lot  of  the  older  inefficient  plants  out  of  the 
system,  and  that's  where  you  start.  You  take  the  gas-guzzlers  and 
those  types  of — those  energy-inefficient  operations  out,  because 
they're  more  costly  operations. 

Mr.  MooRHEAD.  Is  there  any  movement  in  this  direction? 

Mr.  Prendergast.  We  have  closed  and  we  continue  to  close 
plants  and  take  them  apart  and  level  the  ground.  Yes,  and  we're 
still  looking  at  continuous  casting,  which  has  saved  us  two  to  three 
million  Btu's  per  ton.  We're  looking  at  going  further  on  the  contin- 
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uous  casting  route.  Hof)efully  someday  we'll  get  to  100  percent  con- 
tinuous casting. 

Mr.  MooRHEAD.  How  about  your  competitors?  Are  they  doing  ba- 
sically the  same  thing? 

Mr.  Prendergast.  All  of  the  competitors  that  I  am  aware  of  are 
following  the  same  approach.  We  have  some  advantages  being  in 
Chapter  XI.  I  mean,  we're  generating  cash  at  the  present  time.  By 
virtue  of  that,  we  can  take  this  money  that's  being  generated  and 
reinvest  it  back  into  our  facilities.  Our  competitors  don't  necessari- 
ly have  that  advantage  at  the  present  time.  They  have  creditors 
out  there  with  pre-existing  obligations  that  they  have  to  meet. 

Mr.  MooRHEAD.  You  state  that  reducing  energy  use  at  this  point 
are  likely  to  be  extremely  costly.  What  are  these  measures  that 
would  be  so  costly,  and  why  are  they  so  costly? 

Mr.  Prendergast.  Well,  it  was  mentioned  in  one  of  the  reports 
that  one  of  the  large  areas  for  energy  conservation  was  electric 
motors.  When  I  think  of  electric  motors,  and  I've  had  experience  in 
their  operation,  a  large  steel  plant  has  thousands  of  motors  of  vary- 
ing sizes.  To  begin  to  really  exert  the  engineering  expertise  and 
talent  that  we  have  available,  which  is  limited  to  looking  at  all 
those  motors  and  looking  at  replacing  those  motors,  would  be  ex- 
tremely costly,  as  compared  to  one  new  facility,  an  electro-galvaniz- 
ing line,  which  is  a  40  megawatt  facility.  So  we  concentrate  our  ef- 
forts on  those  that  are  more  cost-effective.  We  look  at  the  larger 
items.  We're  not  looking  day-to-day  at  electric  motors,  although 
we're  conscious  of  the  fact  that  energy-efficient  motors  do  exist. 

Mr.  MooRHEAD.  You  know,  you  make  one  statement  in  your 
statement  that  I  wonder  what  caused  you  to  make  the  comment:  If 
we're  required  to  subsidize  other  ratepayers  to  conserve  ener^, 
we'll  be  disadvantaged  further. 

Obviously  that's  a  true  statement,  but  what  made  you  feel  that 
that  was  a  part  of  this  record? 

Mr.  Prendergast.  When  I  read  these  reports,  I  got  the  underly- 
ing feeling  that  somebody  is  going  to  have  to  pay  for  this  conserva- 
tion, and  having  experience  with  electric  utilities,  I  know  that  they 
do  not  want  to  expend  any  of  their  funds,  which  means  that  they 
will  be  looking  to  the  other  ratepayers  to  subsidize  this  effort. 

Right  now  in  the  majority  of  areas  that  the  steel  companies  work 
in,  we're  subsidizing  the  other  ratepayers,  the  non-industrial  rate- 
payers. There's  a  definite  subsidy  there,  and  we're  very  fearful  that 
certainly  any  additional  subsidies  to  the  residential /commercial 
class  could  disadvantage  us  further  in  the  world  markets. 

Mr.  Moorhead.  Mr.  Sant,  on  page  2  of  your  testimony,  you  state 
that  conservation  will  allow  utilities  to  operate  their  cleaner  plants 
without  incurring  large  additional  operating  costs.  Won't  a  utility's 
choice  be  driven  in  part  by  the  plant's  operating  cost,  especially  if 
the  operation  costs  are  high  due  to  the  cost  of  emission  controls? 

Mr.  Sant.  Sure.  If  I  understand  your  question  correctly,  I  think 
that's  true.  But  nevertheless,  the  flexibility  that  comes  says  you're 
only  going  to  retrofit  so  many  plants,  and  then  you'll  be  able  to  dis- 
patch those  plants  and  the  service  based  on  the  emissions  of  those 
plants.  And  it  seems  to  us  that  the  degree — that  conservation  pro- 
vides a  degree  of  greater  flexibility  in  doing  that.  The  more  you 
can  reduce  demand,  the  more  you  have  flexibility  in  how  to  use  the 
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existing  plants,  so  that  it's  likely  that  in  an  environmental  dis- 
patch mode,  which  is  probably  an  economic  dispatch  mode,  wliich 
means  that  you'll  be— the  dispatcher  will  be  using  the  plants  that 
have  the  lowest  emissions  as  well  as  the  lowest  costs,  conservation 
probably  provides  a  good  deal  more  flexibility,  at  least  in  the  tran- 
sition years. 

Most  utilities  have  a  fairly  high  reserve  margin  right  now,  and 
this  probably  provides  a  greater  degree  of  flexibility.  So  I  think  the 
focus  that  we,  at  least,  have  is  on  trying  to  reduce  costs  of  acid  rain 
controls,  not,  you  know,  to  get  it  at  any  cost,  and  it  seems  like  con- 
servation probably  provides  greater  flexibility  in  doing  that. 

Mr.  MooRHEAD.  But  if  we  go  with  this  trend,  won't  it  cause  the 
utility  to  avoid  the  cleaner,  more  expensive  plants,  given  a  choice? 

Mr.  Sant.  I  don't  see  why  that  would  be  the  result. 

Mr.  MooRHEAD.  Because  they're  trying  to  avoid  expense. 

Mr.  Sant.  Well,  they'll  try  to— I  mean,  everybody  is  trying  to 
avoid  expense,  and  everybody  that's  trying  to  do  this  is  controlling 
the  lowest  cost  possible.  All  we're  suggesting  is  that  conservation 
may  be  cheaper  at  some  parts  of  this  curve  than  would  be  controls, 
and  you  ought  to  use  conservation  when  it  is  cheaper. 

I  don't  think  anyone  should  argue  that  conservation  should  be 
used  when  it  costs  more  than  other  kinds  of  controls,  and  therefore 
I  don't  see  how  you  would  get  into  the  kind  of  trap  you're  talking 
about. 

Mr.  MooRHEAD.  But  do  you  agree  with  Mr.  Trisko's  assertion 
that  the  emission  rate  approach  is  more  consistent  with  the  Clean 
Air  Act's  general  approach  to  air  quality  regulation  than  the  ton- 
nage alternative? 

Mr.  Sant.  Sure.  It  certainly  is,  as  the  Clean  Air  Act  now  stands, 
emission  rates  with  the  way  you  apply  for  a  permit,  and  it's  the 
way  we've  used  to  enforce  the  Clean  Air  Act.  That  doesn't  mean  to 
say  that  couldn't  be  changed,  and  it's  always  been— I'm  an  inde- 
pendent power  producer;  our  company  is  an  independent  power 
producer.  It's  always  seemed  to  us  that  it  would  have  been  better  if 
we  could  approach  it  on  a  total  emissions  standpoint  rather  than  a 
best  available  control  technology  or  percentage  control  or  pounds 
per  million  Btu. 

It  just  seems  to  achieve  these  national  goals.  We  ought  to  allow 
all  of  us  to  use  the  most  creativity  we  can  bring  to  the  table,  and 
anything  that  reduces  those  options  seems  to  me  to  kind  of  miss 
the  point. 

So  I  think  it's  a  fundamental  flaw  of  the  existing  Clean  Air  Act 
regulation  as  much  as  it  is  a  proposal  for  SO2. 

Mr.  MooRHEAD.  Well,  one  thing  I  wanted  to  ask,  we  all  know 
there's  a  limitation  out  there  on  the  total  amount  of  natural  gas 
that's  available.  At  the  same  time  in  recent  years,  there's  been  a 
relative  abundance  of  it  available,  at  least  in  many  parts  of  the 
country. 

For  any  of  the  members  of  the  panel,  what  role  should  increased 
use  of  natural  gas  play  in  the  clean  air  quality  strategy  that  we 
have? 

Mr.  Sant.  You  say  it  correctly.  It's  always— we  always  thought  it 
was  in  short  supply.  I  remember  when  I  used  to  come  up  here  and 
testify  on  behalf  of  the  administration,  we  always  told  you  there 
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wasn't  going  to  be  any  more  natural  gas,  and  here  we  are  having 
an  abundant  supply.  So  perhaps  part  of  our  problem  is,  none  of  us 
are  that  able  to  foresee  the  future. 

Mr.  MooRHEAD.  Well,  of  course,  in  Prudhoe  Bay,  we're  pumping 
the  gas  back  into  the  ground.  I  don't  know  how  much  of  it  is  saved 
and  how  much  of  it  isn't,  but 

Mr.  Sant.  Wouldn't  it  be  great  if  we  had  some  way  to  burn  it  up 
there.  Transporting  it  is  what's  costly. 

I  think  it  really  says  that  we  ought  to  use  natural  gas  when 
that's  cheaper.  It's  not  necessarily  true  that  natural  gas  is  going  to 
be  a  major  contributor  to  that,  but  if  it  were  available  to  someone 
to  switch  from  coal  to  natural  gas,  which  is  not  likely,  but  if  it 
were,  it  ought  to  be  used. 

And  any  way  that  a  utility  or  an  industry  or  a  State  can  find  a 
way  of  reducing  these  SO2  emissions,  they  ought  to  do  it.  It's — I 
don't  know  how  long  the  gas  bubble  will  last,  but  as  long  as  it's 
here,  we  ought  to  use  it  for  what  it's  worth,  and  if  it  starts  to  run 
out,  and  the  costs  go  up,  then  we'll  clearly  start  switching  to  other 
options. 

Mr.  MooRHEAD.  Some  of  these  alternative  fuels  are  cleaner. 
George  Bush  opened  up  the  first  methanol  station  out  in  Los  Ange- 
les this  last  week,  and  there  will  be  many  that  follow. 

Of  course,  our  committee,  with  the  leadership  of  our  chairman, 
Mr.  Sharp,  has  been  working  in  this  area,  and  California  has  been 
moving  forward  on  it,  and  that  is  the  cleaner  air — gives  us  cleaner 
air  than  gasoline  does  certainly. 

Mr.  Sant.  There  are  some  problems  with  CO2,  I  would  like  to 
point  out,  that  we  ought  to  take  account  of,  if  we  worry  about  the 
greenhouse  effect. 

Mr.  MooRHEAD.  Yes. 

Mr.  Trisko.  Mr.  Moorhead,  just  a  follow-up  response  on  that 
comment  with  respect  to  natural  gas.  As  Mr.  Sant  points  out,  there 
are  no  facts  about  the  future.  It's  very  difficult  to  predict  the 
future  course  of  natural  gas  prices. 

One  of  the  difficulties  with  the  tonnage  cap  approach  is  that  it 
potentially  has  rigidities  which  would  limit  utilities  in  their  future 
generation  options,  if  natural  gas  prices  do  rise  significantly.  In  the 
case  of  the  Mitchell  bill  in  the  Senate,  which  is  a  true  cap  bill,  it's 
estimated  that  the  cost  of  compliance  with  that  emission  cap  in 
Oklahoma,  Texas,  Arkansas,  and  Louisiana,  areas  which  are  heavi- 
ly dependent  on  oil  and  gas,  could  reach  $2  billion  annually  when 
the  program  became  fully  effective. 

Mr.  Moorhead.  One  thing,  Mr.  Trisko,  that  you  state  in  your 
submitted  statement  is  that  33  States  have  some  form  of  least-cost 
utility  planning  regimes  already  in  place.  What  role  does  the  Fed- 
eral conservation  legislation  play  in  that,  or  is  it  really  necessary  if 
the  larger  States  already  have  programs  in  place? 

Mr.  Trisko.  I  think,  Mr.  Moorhead,  there  is  a  case  for  federalism 
to  be  made  in  the  case  of  energy  conservation  by  virtue  of  the  fact 
that  we've  got  33  States  which  are  serving  as  laboratories  for  the 
development  of  these  least-cost  planning  programs. 

The  Federal  conservation  incentives,  which  you  refer  to  in  the 
form  of  conservation-related  information  or  appliance  efficiency 


95-/4^2    0-89-7 


190 

standards  and  the  like,  are  part  and  parcel  of  State  regulatory  pro- 
grams, and  they're  complementary  to  them. 

Mr.  MooRHEAD.  OK.  Thank  you  very  much. 

Mr.  Sharp.  The  gentleman  from  Florida,  Mr.  Bilirakis. 

Mr.  Bilirakis.  'Riank  you,  Mr.  Chairman. 

I  have  a  couple  of  what  I  consider  foundational  questions  to  ask 
regarding  conservation/acid  rain.  But  before  I  get  into  that,  I 
would  like  to  read  from  Mr.  Geller's  prepared  statement  starting  at 
the  bottom  of  page  3  and  ask  the  rest  of  you  if  you  agree,  yes  or  no, 
regarding  that  statement.  Mr.  Geller  said: 

Because  of  this  opportunity  for  cutting  acid  rain  emissions  without  economic 
hardship,  we  believe  it's  critical  that  acid  rain  legislation  provide  States  and  utili- 
ties with  full  credit  for  emissions  reduction  achieved  through  electricity  conserva- 
tion. In  addition,  Federal  legislation  should  encourage  States  and  utilities  to  pursue 
conservation  in  conjunction  with  pollution  clean-up.  Not  all  legislative  proposals  for 
acid  rain  control  do  this.  In  particular,  statewide  average  emissions  rate  limits — 
that  is,  limits  on  pounds  of  sulfur  dioxide  emitted  per  million  Btu  of  fuel  burned — 
do  not  provide  full  credit  for  conservation  induced  emissions  reductions  and  could 
even  discourage  conservation. 

Mr.  Sant,  do  you  agree  that  the  Waxman  acid  rain  legislation 
should  contain  a  provision  to  provide  proper  credits  to  States  and 
utilities  for  conservation? 

Mr.  Sant.  Yes. 

Mr.  Bilirakis.  Mr.  Trisko? 

Mr.  Trisko.  I  don't  believe  it's  feas&le  to  do  so,  sir. 

Mr.  Bilirakis.  You  don't  believe  it's  feasible  to  do  so? 

Mr.  Trisko.  No,  sir,  because  of  the  simple  fact  that  power  is  not 
necessarily  consumed  in  the  State  in  which  it's  produced. 

Mr.  Bilirakis.  Mr.  Moskovitz? 

Mr.  Moskovitz.  I  do  ^ree  with  the  statement. 

Mr.  Bilirakis.  You  do.  Mr.  Prendergast? 

Mr.  Prendergast.  To  the  extent  that  it  adds  more  flexibility  to 
the  program — I'm  an  old  operator,  and  I  like  flexibility — certainly, 
yes.  But  the  fact  remains  that  we've  done  our  work,  and  we  don't 
want  to  pay  for  it. 

Mr.  Bilirakis.  Well,  if  you  were  a  utility  and  if  you  were  already 
doing  your  work  in  terms  of  conservation,  would  you  want  to  re- 
ceive a  credit  insofar  as  the  emissions  are  concerned? 

Mr.  Prendergast.  Well,  I  think,  as  I  said  before,  it  gives  them 
more  flexibility,  and  as  such,  yes. 

Mr.  Bilirakis.  Mr.  Geller,  obviously  you  agree. 

I  would  ask  you  to  provide  me  specifically  with  proposed  lan- 
guage, to  the  Waxman  acid  rain  bill  that  would  be  consistent  with 
your  recommendation.  You  can  certainly  use  Mr.  Sant  or  any  of 
these  other  people  to  assist  you  in  that  regard.  And  the  sooner  the 
better. 

Mr.  Sharp.  We  will  certainly  make  that  a  part  of  our  record  and 
available  to  everybody. 

Mr.  Bilirakis.  Thanks,  Mr.  Chairman. 

Now  I  would  ask,  Mr.  Geller,  again,  you  gave  us  the  example  of  a 
particular  power  company  that  was  faced  with  needing  additional 
power,  and  they  were  faced  with  the  alternative  of  building  a  new 
plant  or  finding  conservation  measures,  and  they  opted  for  conser- 
vation measures;  and  as  a  result  they  were  able  to  produce  the 
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energy  that  was  needed  without  having  to  go  to  the  expense  of  the 
new  plant? 

Mr.  Geller.  Either  to  avoid  a  new  plant  or  to  cut  back  on  the 
use  on  existing  plants  possibly. 

Mr.  BiLiRAKis.  Yes,  all  right. 

Mr.  Geller.  Particularly  dirty  plants. 

Mr.  BiLiRAKis.  But  what  that  tells  me  is  that  the  capacity,  the 
potential  to  have  had  conservation  was  there  all  along,  but  when 
they  were  faced  with  this  additional  tremendous  cost  of  a  new 
plant,  they  kind  of  woke  up  and  said,  hey,  let's  look  at  other  alter- 
natives; is  that  correct? 

Mr.  Geller.  Yes. 

Mr.  BiURAKis.  All  right.  That  being  the  case  with  regards  to  that 
particular  example,  then  would  we  say,  there  is  a  large  amount  of 
capacity  for  additional  energy  conservation  existing  with  our  power 
plants  throughout  the  country? 

Mr.  Geller.  Well,  the  potential  exists  today  throughout  house- 
holds and  buildings  and 

Mr.  BiLiRAKis.  Right. 

Mr.  Geller.  We've  heard  from  one  industry,  and  it's  confirmed 
by  the  commissioner  from  Maine  that  a  lot  of  this  potential  isn't 
being  pursued.  People  in  industries  tend  to  only  invest  in  those  1 
or  2-year  paybacks,  a  very  quick  return.  So,  yes,  that  potential  is 
out  there,  and  you  don't  need  acid  rain  legislation  to  justify  conser- 
vation. 

Mr.  BiLiRAKis.  All  right. 

Mr.  Geller.  Conservation  can  become  more  effective  when  you 
also  have 

Mr.  BiLiRAKis.  And  Mr.  Trisko  is  shaking  his  head,  and  I  know 
that  was  one  part  of  his  statement,  too. 

Mr.  Geller.  Yes,  I  would  agree  with  that. 

Mr.  BiLiRAKis.  So  you  agree  there.  But  I  would  ask  is  there 
enough  of  this  capacity  in  terms  of  conservation  that  conceivably 
might  go  a  long  ways  toward  solving  the,  quote,  acid  rain  problem 
without  the  necessity  of  additional  legislation? 

Mr.  Geller.  Well,  in  terms  of  reaching  the  emissions  targets,  the 
8  million  or  10  million  or  12  million  ton  reduction  that  these  vari- 
ous bills  put  forward 

Mr.  BiLiRAKis.  Whatever  the  proper  targets  might  be. 

Mr.  Geller.  Right.  Conservation  can  help.  It  might  get  you  10  or 
20  percent  of  the  way  there  in  actually  getting  your  emissions 
down.  I  think  that's  significant,  particularly  when  you  think  about 
the  costs  go  up  pretty  steeply  as  you  rise  above  5  million  tons,  the 
next  million  tons,  or  if  you  rise  above  10  million  tons  that  some 
would  like  to  see  happen,  that  incremental  marginal  million  tons 
would  be  quite  expensive.  And  if  you  can  use  the  conservation  to 
avoid  those  relatively  expensive  scrubbers  or  coal  switching  situa- 
tions, I  think  it  would  benefit  a  lot  economically. 

Mr.  BiLiRAKis.  Thank  you.  You  said  10  to  20  percent.  Might  there 
be  enough  potential  for  energy  conservation  if  we  concentrate  on  it 
to  reach  the  5  million  ton  figure? 

Mr.  Sant.  I  guess  I'll  add,  I'm  not  quite  sure  how  far  that  would 
go.  I  think  the  principle  we  would  argue  is  that  what's  been  called 
"least  cost"  ought  to  be  applied  for  SO2  reduction  as  much  as  for 
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any  other  thing.  Therefore,  you  ought  to  use  conservation  as  long 
as  it's  cheaper  than  the  cost  of  putting  on  a  scrubber. 

Mr.  BiLiRAKis.  Right. 

Mr.  Sant.  And  what  that  exact  potential  is,  whether  it's  10  per- 
cent or  15  percent  or  20  percent,  probably  will  be  determined  in 
practice,  but  it  ought — we  ought  to  have  the  flexibility  to  use  con- 
servation. Let's  say  if  a  scrubber,  trying  to  get  up  to  95  percent 
clean-up,  costs  you  two  cents  a  kilowatt  hour,  at  that  point  conser- 
vation would  be  very  attractive  and  a  real  competitor.  If  you  went 
down  to  a  scrubber  cleaning  up  at  70  percent,  it  might  only  cost 
two  mills  or  something  to  do  that,  and  therefore  it  shouldn't  be 
used.  So  it's  kind  of  a  continuum  that  says,  let's  use  conservation 
to  achieve  the  lowest  cost  SO2  reduction  and  coincidentally  get  all 
of  the  other  benefits  of  conservation. 

But  I  don't  think  I  would  argue  anyway  that  we  ought  to  use 
conservation  beyond  the  point  where  it's  cost-competitive. 

Mr.  BiLiRAKis.  Right.  But  the  bottom  line  is  to  have  adequate 
energy  to  meet  our  needs  and  also  to  try  to  clean  us  up  as  much  as 
possible. 

Mr.  Sant.  Exactly. 

Mr.  BiLiRAKis.  Isn't  that  right? 

Mr.  Sant.  Exactly. 

Mr.  BiLiRAKis.  And  we  should  then  be  looking  at  all  potential  al- 
ternatives to  reach  those  goals. 

Mr.  Sant.  And  I  think  that  would  be  the  major  point  that  we'd 
like  to  make,  is  that  at  least  include  energy  conservation  as  a  possi- 
ble solution  where  it  is  competitive.  If  a  ratepayer  in  the  Midwest 
is  paying  five  cents  a  kilowatt  hour,  and  the  cost  of  pollution  is 
going  to  raise  that  to  seven  cents,  that  additional  2  cents  ought  to 
be  made  available  to  conservation  where  it  could  be  done  cheaper 
than  that,  and  there  are  lots  of  conservation  technologies. 

Mr.  BiLiRAKis.  So  you  would  satisfy  two  things  conceivably,  con- 
servation, and  clean-up. 

Mr.  Sant.  The  wonderful  thing  about  conservation  is — I  don't 
agree  with  Mr.  Trisko  that  it  should  have  only  one  conipelling 
reason.  There  are  lots  of  compelling  reasons  for  conservation.  It's 
only  in  this  case — SO2  shouldn't  be  the  only  reason  to  conserve,  but 
if  we're  going  to  provide  a  subsidy  for  other  kinds  of  SO2  controls, 
let's  not  lose  the  opportunity  to  provide  that  kind  of  subsidy  or 
that  assistance  to  conservation  over  and  beyond  what  would 
happen  if  that  weren't  made  available. 

Mr.  BiLiRAKis.  What's  wrong  with  that  statement,  Mr.  Trisko? 

Mr.  Trisko.  I  can't  take  exception  as  it  v/as  presented,  but  I 
think  it  contains  a  given  which  ought  to  be  examined  on  its  own 
terms,  and  it  seems  to  assume  that  the  alternative  approach,  the 
emission  rate  approach,  discourages  the  use  of  conservation,  and  I 
don't  believe  that's  been  proven. 

Mr.  BiLiRAKis.  Well,  all  right.  But  even  if  it  hasn't  been  proven, 
doesn't  it  make  sense  that  if  you  provide  the  credit  there,  the 
carrot  there,  that  probably  the  one  will  follow?  It  may  not  follow  to 
the  extent  that  these  gentlemen,  the  other  four  gentlemen  here, 
think  that  it  will,  but  doesn't  it  follow  in  direct  proportion? 

Mr.  Trisko.  There's  no  doubt  that  if  one  enacted  a  tonnage  type 
of  acid  rain  control  program  with  explicit  incentives  for  energy 
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conservation  in  the  administration  of  the  program,  that  one  could 
further  encourage  conservation.  The  question  is  whether  it's  worth 
the  cost  of  the  additional  difficulty  in  administering  that  program. 

Mr.  BiURAKis.  That's  got  to  be  a  part  of  the  equation,  Mr.  Trisko. 

Mr.  Trisko.  Part  of  the  tradeoff. 

Mr.  BiLiRAKis.  Yes,  that's  got  to  be  a  part  of  it. 

Is  there  anything  further  that  you  gentlemen  might  wish  to  offer 
in  that  regard?  I'm  going  to  limit  my  questioning  to  this  particular 
area. 

Mr.  MosKOViTZ.  The  only  thing  I  would  add— and  it's  what  I  sort 
of  see  as  the  difference  between  what  Mr.  Trisko  was  saying  and 
Mr.  Sant — is  if  you  have  an  emission  rate  designed  program,  that 
the  incremental  cost  of  the  clean-up  is  not  available  as  an  energy 
conservation  incentive,  if  you  will.  It  will  not  be  built  in. 

If  a  utility  has  to  meet,  let's  say,  1.2  pounds  of  SO2  per  million 
Btu,  and  they  have  to  meet  that  regardless  of  how  much  that  plant 
operates— they  just  have  to  meet  that  number— then  they  have  no 
possible  alternative  way  that  conservation  could  help  satisfy  that 
requirement. 

Mr.  BiLiRAKis.  Right. 

Mr.  MosKOViTZ.  So  that  at  least  with  respect  to  the  incremental 
cost  of  the  clean-up— now  I  think  Mr.  Trisko  is  wrong,  that  if  you 
go  an  emission  rate  route,  you  will  not  make  that  incremental  por- 
tion available  for  conservation,  and  if  you  go  other  routes,  of  which 
tonnage  is  one,  that  incremental  cost  would  be  available  and  there- 
fore would  become  an  option  available  to  States  to  satisfy  their  ob- 
ligations. 

Mr.  BiLiRAKis.  Sure.  If  you're  required  to  meet  that  certain  emis- 
sion standard  and  have  to  undergo  the  costs  to  meet  it 

Mr.  MosKOViTZ.  It's  a  set  cost. 

Mr.  BiLiRAKis.  Right.  It's  a  set  cost.  So  why  go  to  additional  cost 
to  conserve? 

Mr.  MOSKOVITZ.  I  think  Mr.  Trisko's  point  is,  if  it  costs  you  three 
cents  to  produce  power  now,  there's  already  a  three-cent  incentive 
to  engage  in  energy  conservation.  That  I  agree  with.  That's  true. 
That  incentive  is  there. 

What  his  perspective  misses,  though,  is  if  it  does  cost  an  addi- 
tional one  cent  on  top  of  the  three  cents  to  clean  up  the  produc- 
tion  

Mr.  BiLiRAKis.  Thank  you,  Mr.  Chairman. 

Mr.  Sharp.  Let  me  let  Mr.  Oxley  ask  some  questions,  and  then 
we're  going  to  have  to  take  a  break  for  the  vote,  and  we'll  come 
back  and  have  further  questions. 

Mr.  Oxley? 

Mr.  Oxley.  Thank  you,  Mr.  Chairman.  I  appreciate  your  indul- 
gence. 

I  would  first  ask  that  my  opening  statement  be  made  a  part  of 
the  record. 

Mr.  Sharp.  Without  objection. 

[The  opening  statement  of  Mr.  Oxley  follows:] 
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Opening  Statement  of  Hon.  Michael  G.  Oxley 

Mr.  Chairman,  I  want  to  thank  you  for  caUing  this  hearing  today  so  that  the  sub- 
committee can  continue  to  examine  the  various  impacts  that  acid  rain  control  legis- 
lation could  have  on  national  energy  policies  and  programs. 

This  morning,  the  Health  and  Environment  subcommittee  is  scheduled  to  contin- 
ue its  markup  of  Clean  Air  Act  amendments,  including  H.R.  2666,  Congressman  Si- 
korski's  acid  rain  bill.  While  the  subcommittee  has  technically  completed  action  on 
that  portion  of  the  bill,  their  actions  today  should  serve  as  a  reminder  to  this  sub- 
committee that  we  have  our  own  responsibilities  toward  the  pending  legislation. 
Should  Health  and  Environment  complete  action  on  the  entire  bill,  our  own  sub- 
committee will  have  an  important  opportunity  to  review  it  and  hopefully  ensure 
that  an  effort  to  protect  the  environment  does  not,  at  the  same  time,  negate  any 
number  of  energy  gains  and  policies. 

Energy  conservation  is  an  example  of  an  energy  policy  that  could  be  impacted  by 
acid  rain  control  measures.  However,  there  is  a  significant  amount  of  disagreement 
as  to  exactly  what  the  impacts  might  be,  and  we  are  here  to  learn  more  about  those 
impacts.  For  example,  a  study  released  just  last  week  by  the  Ohio  Office  of  the  Con- 
sumers' Counsel  maintains  that  energy  conservation  measures,  when  employed  as 
an  integral  part  of  acid  rain  control  policy,  could  cut  the  costs  of  SO2  emission  con- 
trols by  as  much  as  60  percent,  without  negatively  impacting  Ohio  coal  use.  Others, 
however,  insist  that  energy  conservation  measures  used  as  part  of  an  acid  rain  con- 
trol strategy  do  not  account  for  true  emissions  reductions  and  therefore  should  not 
be  counted  in  total  tonnage  reductions  of  SO2.  Furthermore,  evidence  exists  that  dif- 
ferent approaches  to  acid  rain  control,  such  as  emission  rate  caps  versus  tonnage 
reduction  caps,  can  create  actual  disincentives  for  utilities  to  employ  conservation 
measures.  While  I  believe  that  adopting  acid  rain  control  legislation  at  this  time  is 
premature  and  potentially  very  damaging  to  my  State,  all  of  these  issues  need  to  be 
examined  closely  so  that  we  can  get  a  better  idea  of  exactly  how  energy  conserva- 
tion might  fit  into  the  acid  rain  control  picture,  if  indeed  we  are  forced  to  take  that 
path. 

Thank  you,  Mr.  Chairman. 

Mr.  Oxley.  Thank  you. 

Mr.  Chairman  and  members  of  the  panel,  if  utilities  earn  a  rate 
of  return  on  plant  investment  currently,  why  not  allow  some  kind 
of  rate  of  return  on  investment  in  conservation,  as  an  incentive? 

I  see  Mr.  Moskovitz  leaping  to  the  mike. 

Mr.  Moskovitz.  I've  been  going  around  the  country  giving  this 
speech. 

Mr.  Oxley.  Well,  this  is  a  chance  for  you  to  have  a  platform. 

Mr.  Moskovitz.  Well,  I  appreciate  it. 

One  of  the  attachments  to  my  testimony  is  a  copy  of  the  talk  I 
gave  in  Aspen,  and  I  was  specifically  there  looking  at  the  various 
incentive  schemes  that  have  been  talked  about  to  encourage  utili- 
ties to  invest  in  conservation,  and  one  of  the  principal  ones  that 
always  comes  up  is,  if  you  can  earn  a  return  on  investing  in  power- 
plants,  why  not  simply  allow  utilities  to  earn  a  return  on  invest- 
ments they  make  in  energy  conservation? 

And  on  its  surface,  that's  entirely  plausible  and  a  desirable  type 
of  a  response.  If  you  go  beneath  that,  though,  and  look  at  how  we 
actually  set  rates,  how  utility  commissions  like  the  Maine  Commis- 
sion and  every  other  commission  around  the  country,  including  the 
Federal  Energy  Regulatory  Commission,  how  they  actually  set 
rates  and  how  the  ratemaking  process  actually  corresponds  with 
utility  earnings.  Table  V  in  that  example  shows,  in  the  typical  util- 
ity situation  that  I  presented  there,  that  a  2  percent  efficiency  im- 
provement if  a  utility  were  to  embark  on  energy  conservation,  that 
would  save  customers  2  percent  of  the  energy  that  they  now  save, 
would  reduce  the  utility's  earnings,  at  the  utility  hypothetically 
that  I  used,  by  $6  million,  roughly  $6  million. 
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Even  if  that  conservation  that  they  bought  was  very  expensive — 
that  is,  they  got  to  invest  as  much  money  as  they  possibly  could  to 
achieve  that  2  percent  improvement — the  earnings  that  they  would 
receive  on  that  investment  would  be — I  think  it  was  $280,000  or 
something  of  that  order  of  magnitude,  so  that  rate-basing  of  conser- 
vation investments  makes  up  for  less  than  10  percent  of  the  nega- 
tive impact  on  earnings  that  the  conservation  in  the  first  instance 
has. 

So  while  it's  a  sort  of  desirable  goal,  rate-basing  conservation 
isn't  the  answer,  which  is  why  most  utilities  don't  bother  with 
seeking  a  return  on  investments  in  conservation,  because  it's  basi- 
cally not  worth  the  bookkeeping.  They'd  rather  just  expense  it  and 
not  earn  a  return. 

We  permit  rate-basing  of  conservation  in  Maine,  and  no  utility 
has  ever  asked  for  it.  It  simply  isn't  worth  the  bother.  There's  no 
money  there. 

Mr.  OxLEY.  How  do  we  build  in  an  incentive  if  we  can't  do  it 
through  the  rate  base? 

Or  maybe  we  want  to  take  a  totally  different  approach  to  rate 
regulation.  We're  looking  at  that,  for  example,  in  the  telephone  in- 
dustry now. 

Mr.  MosKOViTZ.  That's  a  good  example. 

Mr.  OxLEY.  Perhaps  there's  some  other  way  we  can  approach 
that. 

Mr.  MosKOViTZ.  That's  a  very  good  example.  There  are  lots  of  dif- 
ferent systems  of  economic  regulation  that  are,  in  effect,  available 
to  regulate  any  entity,  and  we're  looking  at  all  sorts  of  fairly  novel 
approaches  in  the  telephone  area,  and  I  believe  that  we  have  to 
start  looking  at  new  approaches  on  electric  also. 

In  that  same  paper,  I've  presented  a  particular  alternative  that 
answers  the  problem  that  we're  pursuing  in  Maine.  There  are 
other  approaches  in  my  example  again,  that  Table  V  example,  that 
will  more  than  restore  the  $6  million  to  the  utility,  so  that  conser- 
vation is  an  attractive  option. 

The  framework  that  we've  set  forth,  the  challenge,  in  effect,  that 
we  put  to  our  utilities  and  that  we're  putting  to  other  regulators 
around  the  country,  is  we  want  to  see  2-cent  conservation  more 
profitable  to  a  utility  than  3-cent  supply.  Three-cent  conservation 
should  be  as  profitable  as  3-cent  supply  and  on  and  on.  And  I  have 
no  doubts  that  there  are  at  least  a  dozen  systems  of  regulation  that 
could  be  adapted  to  meet  that  underlying  principle.  We've  come  up 
with  one  in  Maine  that  we're  pretty  excited  about  and  hope  to 
have  it  implemented  in  a  reasonable  time  period.  There  are  others, 
and  I  would  encourage  everyone  to  look  at  them. 

Mr.  Sant.  Could  I  just  add  one  thing? 

Mr.  OxLEY.  Yes. 

Mr.  Sant.  One  of  the  other  fundamental  problems  is  that  we 
typically  think  that  if  a  kilowatt  hour  costs  5  cents,  that  we  ought 
to  be  willing  to  pay — our  utility  ought  to  be  willing  to  pay  5  cents 
for  someone  to  conserve  that.  But  the  problem  is — and  it  kind  of 
gets  into  what's  been  called  a  no  loser's  test,  that  if  a  ratepayer 
saves  a  kilowatt  hour  and  thus  saves  5  cents,  he  already  gets  that  5 
cents  back.  If  the  utility  then  pays  another  5  cents  for  avoiding 
that,  he's  really  double-paid,  and  the  rest  of  the  ratepayers  would 
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have  to  make  up  that  difference.  And  it's  kind  of  a  fundamental 
fairness  question  that  has  really  gotten  in  the  way  of  something 
that  sounds  fairly  simple,  but  gets  a  little  more  complicated. 

So  it  ends  up  that  in  a  true  fairness  test,  you  could  only  pay  the 
difference  between  what  the  ratepayer  is  now  paying  and  what  the 
costs  of  new  capacity  would  be.  So  if  it's  now  paying  five,  and  new 
capacity  is  seven,  then  a  utility  can  clearly  afford  to  pay  2  cents  for 
someone  to  conserve,  plus  the  5  cents  that  the  ratepayer  would  al- 
ready receive  for  conserving. 

Mr.  OxLEY.  If  I  could  just  perhaps  take  out  some  midwestern 
frustrations  on  our  friend  from  Maine,  especially  since  our  former 
colleague  is  now  Governor  up  there.  From  the  Midwest  perspective 
it  appears  there  is  a  kind  of  blind  spot  in  the  Northeast  for  certain 
forms  of  energy — for  nuclear,  deregulation  of  natural  gas,  some  as- 
pects of  deregulation  of  hydro,  the  question  of  ANWR  and  offshore 
drilling.  It  goes  on  and  on. 

I  guess  our  frustration  in  the  Midwest  is  that  the  acid  rain  prob- 
lem has  been  taken  out  of  the  overall  context  of  policymaking  and 
set  above  the  rest.  As  a  result,  we've  ignored  all  of  these  other  ef- 
forts that  would  indeed  be  less  polluting,  would  not  cause  acid  rain. 
We've  tended  to  really  zero  in  on  only  the  powerplants  in  Ohio,  In- 
diana, and  other  midwestern  States. 

Is  that  a  fair  assessment  of  the  position  that  we  find  ourselves  in, 
the  Northeast  vis-a-vis  the  Midwest,  or  is  that  perhaps  a  very  paro- 
chial position  that  some  of  us  have  taken  in  the  Midwest? 

Mr.  MosKOViTZ.  Well,  I  certainly  can't  speak  for  the  Northeast, 
and  I  can  at  best  speak  for  the  Maine  Public  Utilities  Commission. 

It's  not  a  position  that  certainly  we've  taken.  Our  approach  to 
this  issue,  as  it  is  to  most  any  issue,  is  we'd  like  to  see  whatever 
reasonable  regulation  that  has  to  be  done  to  protect  our  environ- 
ment, and  we  haven't  taken  any  position  as  to  exactly  what  that  is, 
who  should  clean  up  what  plant,  but  that  whatever  methods  is  se- 
lected to  accomplish  it  maximize  the  flexibility  of  the  States  and 
the  utilities  to  meet  the  environmental  goals  that  the  Nation  sets. 

Mr.  Sharp.  We  have  only  4y2  minutes  to  get  over  and  vote,  so  I 
think  we'll 

Mr.  OxLEY.  Yes.  One  more  question,  if  I  could.  Did  the  Commis- 
sion itself  take  any  position  on  Yankee,  or  was  that 

Mr.  MosKOViTZ.  No.  We  took  no  position. 

Mr.  OxLEY.  Thank  you.  Thank  you,  Mr.  Chairman. 

Mr.  Sharp.  We'll  take  about  a  10-minute  recess,  and  then  we'll 
have  further  questions. 

[Brief  recess.] 

Mr.  Sharp.  The  subcommittee  will  please  come  back  to  order. 
Thank  you. 

Mr.  Sant,  there's  been  some  dispute  over  the  carbon  dioxide 
(CO2)  emissions  that  would  result  from  the  production  and  use  of 
methanol,  and  you  alluded  to  the  fact  that  anything  we  burn  cre- 
ates CO2,  so  that  is  not  an  escapable  problem.  The  question  is 
whether  methanol  creates  more  CO2  emissions  than  gasoline  or 
other  alternatives,  and  I  wonder  if  you'd  care  to  comment  on  that. 

Mr.  Sant.  Yes.  I  think  it  needs  to  be  clarified  that  methanol 
from  natural  gas  is  quite  different  from  methanol  from  coal,  and 
methanol  from  coal  is  a  disaster,  but  methanol  from  natural  gas  is 
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probably  quite  attractive.  But  I'm  not  sure  that  everyone  in  this 
CO2  or  greenhouse  debate  would  totally  agree  with  that,  but  it 
strikes  me  that  methanol  from  natural  gas — in  fact,  the  statements 
being  made  these  days  by  the  Bush  people  and  others  would  clarify 
that  they're  really  talking  about  methanol  from  natural  gas,  I 
think  we  would  reduce  the  kind  of  conflict  that  seems  to  be  coming 
up,  because  natural  gas  clearly  has  less  CO2  output  than  gasoline, 
so  that's  an  advantage.  Then  the  cost  of  converting  natural  gas  to 
methanol  ought  to  be  small  enough  to  not  worry  too  much  about. 
So  I  think  that's  an  appropriate  clarification,  not  for  this  hearing, 
but 

Mr.  Sharp.  No.  But  our  problem  is  it's  become  a  struggle  in  the 
debate  over  the  legislation  before  us.  I  just  like  to  reinforce  a 
couple  things  about  methanol.  First  of  all,  our  anticipation  is  that 
the  economics  are  such  that  methanol  from  coal  is  somewhere  in 
the  distant  future. 

Mr.  Sant.  Thank  goodness. 

Mr.  Sharp.  Methanol  will  clearly  be  made  from  natural  gas,  but 
it  might  even  be  made  from  natural  gas  elsewhere  in  the  world  or 
various  underutilized  resources  that  cannot  be  easily  transported, 
perhaps  even  Alaskan  North  Slope  natural  gas  which  is  expensive 
to  transport. 

The  other  point  I'd  like  to  make  about  our  legislation  is  that  the 
legislation  does  not  pick  the  extender  or  replacer  fuel  for  gasoline. 
H.R.  3399  tries  to  overcome  some  of  the  barriers  to  introduction  of 
technologies  that  use  methanol,  ethanol,  or  compressed  natural 
gas.  There  are  many  advocates  for  each  of  those  various  options. 
We  are  simply  trying  to  overcome  the  governmental  and  market 
barriers  to  the  introduction  of  technologies  that  can  take  advan- 
tage of  these  fuels.  We  frankly  think  choice  of  fuels  will  be  driven 
by  the  Clean  Air  Act  in  many  of  the  non-attainment  areas. 

I  wanted  to  reemphasize  that  there  are  a  number  of  studies  that 
argue  that  there  would  be  less  CO2  emissions  with  methanol  than 
gasoline  when  the  methanol  is  derived  from  natural  gas.  There  ap- 
parently is  one  study  coming  out  that  argues  the  opposite  view, 
and  we're  challenging  the  scientific  assumptions  that  have  gone 
into  that  particular  report. 

Well,  let  me  turn  back  to  where  we  were. 

Mr.  Bilirakis,  do  you  have  an  immediate  question  to  follow  on, 
you  were  kind  enough  to  defer  to  Mr.  Oxley.  Otherwise,  I'll  proceed 
with  some  additional  questions  of  my  own. 

Mr.  Bilirakis.  I  haven't.  Thank  you,  Mr.  Chairman. 

Mr.  Sharp.  Let  me  turn  back  to  conservation.  If  the  Congress 
adopts  an  acid  rain  control  program,  and  if  it  were  to  adopt  what 
Messrs.  Geller,  Sant,  and  Moskovitz,  I  think,  are  suggesting,  which 
would  be  emissions  caps,  then  we  structure  a  new  debate  over 
whether  we're  limiting  economic  growth. 

I  would  like  Mr.  Geller  and  Mr.  Sant  to  address  this  question, 
the  criticism  that  emissions  caps  frontally  limit  economic  choices. 

Mr.  Geller.  Well,  as  I  said  in  my  remarks,  we  have  the  exam- 
ple— I  know  of  at  least  one  State  that's  had  fairly  rapid  economic 
growth  and  population  growth,  and  that's  California,  and  they've 
done  much  better  than  average  on  cutting  electricity  use  per  capita 
than  other  States  as  a  whole.  It's  quite  dramatic.  I  looked  at  the 
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data  from  1980  to  1985.  For  the  country  as  a  whole,  electricity  use 
per  capita  was  going  up  about  1  percent  per  year.  In  California,  it 
was  dropping  1  percent  per  year. 

So  it's  clear  that  rapid  economic  growth  does  not  necessarily 
mean  rapid  growth  in  electricity  demand.  California  made  very 
conscious  efforts  to  keep  down  growth  in  electricity  demand 
through  building  codes  and  State  efficiency  standards  and  vigorous 
utility  conservation  programs.  And  that,  of  course,  as  you  hold 
down  growth  in  electricity  demand,  you  hold  down  the  increase  in 
emissions,  so  that  that  increase  in  emissions  doesn't  have  to  be 
there  if  you  have  robust  economic  growth. 

And  then  I  think  it's  evident  that  there's  a  wide  range  of  pollu- 
tion control  technologies  available,  everything  from  scrubbers  to 
coal  switching.  Conservation  can  help.  Newer,  cleaner  generating 
technologies,  natural  gas  fire  technologies  that  came  up  a  little  bit 
before,  that  utilities  are  now  beginning  to  turn  to,  gas-fired  com- 
bined-cycle power  plants,  for  example,  which  some  utilities  are  be-^ 
ginning  to  order,  including  a  utility  here  in  Washington,  so  that 
there's  quite  a  mix  of  technologies  for  controlling  SO2  emissions, 
and  no  matter  how  stringent  that  ceiling  is,  there  should  be  a  com- 
bination of  these  approaches  that  could  be  implemented  to  reach 
the  ceiling  without  limiting  economic  growth  in  any  way. 

Finally,  I  believe  Mr.  Trisko  mentioned  the  problem  of  areas  of 
the  country  that  might  need  to  increase  their  coal  use  to  a  great 
extent,  if  they're  building  a  lot  of  new  plants  or  switching  from  ex- 
isting oil  or  gas  capacity  to  coal  capacity,  and  I  would  think  that 
there  could  be  some  provision  in  legislation  whereby  if  a  State  has 
increased  its  amount  of  coal-fired  capacity  either  from  fuel  switch- 
ing or  from  new  construction  by  a  certain  amount,  let's  say  it  goes 
up  50  percent,  that  additional  new  plants  could  be  excluded  from 
the  ceiling.  They're  already  going  to  be  relatively  clean  because  of 
the  NSPS  provisions,  and  a  provision  could  be  made  at  some  point 
for  excluding  new  capacity  when  new  capacity  becomes  so  over- 
whelming that  it  becomes  incredibly  difficult  to  adhere  to  your  ceil- 
ing with  all  that  new  coal  capacity. 

Mr.  Sharp.  Does  somebody  else  wish  to  take  that  on? 

Mr.  Sant.  I  think  that's  the  right  approach.  I  think  you  could 
easily  handle  it  in  a  way  of  just  existing  facilities  are  covered  by  a 
cap,  and  then  new  facilities  are  covered  by  an  NSPS  standard,  and 
even  the  complexities  of  that,  at  least  I'm  satisfied  you  could  find 
some  way  to  deal  with  it. 

Mr.  Sharp.  Well,  if  I  understand,  Mr.  Moskovitz,  that's  one  of 
your  suggested  possible  outs  on  this. 

Mr.  Moskovitz.  Yes,  I  did  include  that. 

Mr.  Sharp.  To  use  a  cap  on  existing  plants,  but  NSPS  standards 
on  new  plants. 

Mr.  Moskovitz.  I'd  have  to  say  when  I  put  that  in  my  testimony, 
it  seemed  to  me  that  that  approach  would  still  give  conservation 
full  credit.  To  the  extent  that  remains  true,  then  I  think  it's  a 
viable  option.  It's  certainly  consistent  with  NERUC's  position. 

I  tend,  however,  in  the  first  instance,  to  agree  with  what  Mr. 
Geller  said,  which  is  that  a  limit  on  SO2  emissions  by  itself  isn't  a 
limit  on  growth;  it's  only  a  limit  on  SO2  emissions.  It  isn't  even  a 
limit  on  electricity  production. 
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But  nevertheless,  I  do,  as  you  point  out,  suggest  that  one  option 
may  be,  if  you  really  believe  the  only  way  to  go  is  to  build  new 
things  that  emit  still  more  SO2,  is  to,  in  effect,  separate  old  from 
new. 

Mr.  Sharp.  Mr.  Trisko? 

Mr.  Trisko.  Mr.  Chairman,  the  reason  I  submitted  the  chart  for 
the  record  on  Allegheny  Power  System's  wholesale  transactions  to 
other  utilities  was  to  illustrate  the  point  that  when  oil  prices 
change,  there  are  tremendous  economic  incentives  to  displace  oil  in 
the  utility  market  in  different  parts  of  the  country,  and  a  cap  type 
approach,  even  applied  to  existing  sources,  could  deny  utilities  the 
flexibility  that  they  need  in  order  to  run  their  existing  coal-fired 
plants  at  a  higher  capacity  utilization  in  order  to  displace  oil-fired 
generation  in  other  parts  of  the  country. 

So  in  that  sense,  a  tonnage  cap  can  greatly  limit  operating  flexi- 
bility which  makes  possible  the  economic  displacement  of  oil-fired 
generation. 

Mr.  Sharp.  So  in  other  words,  if  our  goal  is  to  reduce  oil  imports, 
then  what  you're  arguing  is  that  this  could  work  counter  to  that. 

Mr.  Trisko.  It  could  be  contrary  to  that  policy,  Mr.  Chairman. 

Mr.  Sharp.  Our  difficulty  always  is,  we  have  multiple  goals  that 
we're  trying  to  achieve. 

Mr.  Moskovitz,  do  you  believe  the  data  is  there  for  us  to  under- 
stand more  clearly  the  impacts  of  what  a  cap  would  do  and  what 
the  alternatives  to  a  cap  might  be? 

The  reason  I  ask  is  that  the  mix  of  energy  use  in  an  area  may 
inhibit  the  nature  of  economic  growth.  For  example,  we  obviously 
understand  that  a  McDonald's  is  different  than  a  steel  company  in 
terms  of  energy  use. 

Mr.  Moskovitz.  If  the  question  refers  back  to  my  statement  that 
if  you  just  want  to  know  how  much  SO2  is  going  to  be  saved  if  you 
adopt  a  conservation  strategy,  that  data,  I  think,  is  readily  avail- 
able. Someone  will  have  to  run  the  computer  models,  but  those  are 
relatively  straightforward,  relatively  non-controversial,  very  avail- 
able to  both  utilities  and  commissions.  We  can  run  a  simulation 
that  will  tell  you  how  much  SO2  or  how  much  fuel  each  power 
plant  will  consume  under  a  wide — any  scenario  you'd  like. 

Mr.  Sharp.  But  can  you  tell  us,  can  you  really  get  at  what  will 
be  happening  in  the  marketplace  in  terms  of  actual  conservation, 
or  aren't  you  just  assuming  10  percent  conservation  without  identi- 
fying where  that  10  percent  conservation  can  be  achieved? 

I  mean,  it's  easy  to  go  back  and  say  what  would  happen  in,  say, 
two  dozen  powerplants.  The  much  more  difficult  thing  is  whether 
we're  talking  about  conservation  in  10  industrial  plants  or  in  thou- 
sands of  homes,  and  whether  the  end  result  is  decreased  use  of 
electricity  and,  if  so,  how  much  less  use? 

Mr.  Moskovitz.  I  think  that  what  you  said  is  true.  Energy  con- 
servation, of  course,  is  only  one  relatively  small  element  of  the 
larger  uncertainty,  which  is  how  well  do  we  do  at  forecasting  how 
much  electricity  people  will  consume.  And  there,  no  one  has  been 
very  good  at  it,  and  whether  they've  been  wrong  because  they've 
underestimated  conservation  or  overestimated  X,  Y,  or  Z,  you 
know,  it  varies  from  forecaster  to  forecaster. 
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But  in  terms  of  developing  a  strategy,  what  we  would  generally 
do  when  we  pursue  these  types  of  issues  is,  in  effect,  run  sensitivi- 
ties. We  look  at  a  wide  range  of  plausible  scenarios  and  see  how 
sensitive  our  particular  alternative  decision  is  to  various  changes 
in  assumptions,  and  in  that  regard,  we  certainly  can  see  and  meas- 
ure, I  think,  with  substantial  precision  how  much  of  a  reduction 
one  can  get  in  SO2  emissions,  if  one  pursues  an  emission  rate  strat- 
egy versus  a  tonnage  strategy. 

We  could,  for  example,  estimate  how  much  incremental  energy 
conservation,  for  example,  would  be  made  available  if  the  incre- 
mental cost  of  SO2  clean-up  were,  in  effect,  made  available  to  have 
conservation  compete  against.  Those  kinds  of  estimates,  within  rea- 
sonable bounds,  can  be  made.  They  are  made.  The  same  estimates 
are  made  when  people  decide  whether  or  not  to  build  power  plants. 
So  if  you  can  rely  on  them  to  build  power  plants,  we  generally  rely 
on  them  to  look  at  the  alternatives  to  power  plants  and  try  to  treat 
them  symmetrically. 

Mr.  Sharp.  Unfortunately  we  have  another  vote  on  the  House 
floor,  and  I  don't  know  if  we  can  actually  get  people  back  together 
after  that,  but  let  me  pursue  one  more  question  and  maybe  wrap 
up  before  the  vote. 

Is  the  presumption  of  the  cap  approach  that  it  would  be  allocated 
by  State,  and  then  therefore  it  is  up  to  each  State  to  determine 
whether  to  empower  the  utilities  to  pursue  it,  whether  to  adopt 
various  kinds  of  end-use  requirements?  In  other  words,  who  makes 
the  decisions  that  may  pay  off  in  conservation? 

Mr.  Sant.  I  think  that's— what  we  are  kind  of  arguing  is  the  co- 
ordinated State  effect.  Each  State  may  approach  that  differently, 
and  I— we  were  just  talking  at  the  break  that  there  may  be  some 
States  who  decide  we  can't  do  anything  but  rates,  and  so  we're 
going  to  have  rates  as  the  way  of  implementing  the  cap,  and  we'll 
give  offsets 

Mr.  Sharp.  They  would  adopt  the  emission  rate  system  as  their 

approach  to 

Mr.  Sant.  They  would  adopt  emission  rates  as  a  means  of  imple- 
menting the  cap,  and  they  would  allow  conservation  offsets,  so  that 
they,  you  know,  they  would  allow  a  utility  to  say,  well,  I'd  like  to  a 
combination  of  scrubber  technology  and  conservation  that  will 
achieve  the  same  rate  as  I  would  have  achieved  otherwise.  But  the 
State,  then,  is  talking  about  an  overall  cap.  Their  implementation 
may  indeed  be  what  Mr.  Trisko  is  arguing  or  other  people  would 
argue.  But  I  think  that  should  be  left  to  the  State  to  try  to  allow 
the  most  flexible  approach  to  achieving  that  result  as  possible,  be- 
cause I  think  ultimately  we're  saying  that  total  emissions  are  what 
we're  concerned  about.  We're  not  concerned  about  rates.  That's 
just  a  means  of  getting  to  some  objective.  So  perhaps  that  would 
work. 

I  don't  know  about  the  offset  idea.  That  may  be  complex,  but 
clearly  you  could  do  it  just  as  much  as  you  could  do  it  with  any 
other  kind  of  pollutant  offset. 

Mr.  Sharp.  Well,  simplistically  it  seems  to  me  what  you've  told 
us  is  that  the  State  has  the  choice  of  going  either  direction.  But 
under  the  scheme  of  emission  rates,  you  foreclose  or  limit  substan- 
tially the  possibility  of  conservation. 
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Now  Mr.  Trisko  obviously 

Mr.  Sant.  I'm  not  worried  about  his  problem  of  interstate  trans- 
actions. I  think  that  could  be  handled  by  the  producer  paying  for 
it.  That's  the  cost  of  him  having  to  ship  it  to  the  other  State.  He 
pays  for  that  cost  anjrway,  because  that's  where  the  emissions  are 
occurring. 

Mr.  Sharp.  Well,  of  course,  you  may  well  have  a  State  govern- 
ment that  wants  to  aggressively  go  after  those  plants  that  sell  elec- 
tricity interstate.  I  mean,  if  their  concern  is  less  for  the  utility's 
interstate  business  and  more  for  the  domestic  parochial  ratepayer, 
they  may  play  off  against  each  other. 

Mr.  Geller.  You  could  also  talk  about  interstate  trading  and  al- 
lowing the  receiver  of  the  power  to  provide  some  emissions  reduc- 
tions to  offset  the  increased  emissions  that  they're  creating  in  the 
producer's  State. 

Mr.  Sharp.  Mr.  Trisko? 

Mr.  Trisko.  Mr.  Chairman,  in  connection  with  the  total  loadings 
approach,  there  appears  to  be  an  overlooked  issue,  and  that  is,  of 
course,  the  Clean  Air  Act,  as  we've  recognized  at  this  hearing,  is 
composed  largely  of  an  emission  rate  approach.  Congress  chose  the 
emission  rate  approach  when  it  balanced  the  competing  environ- 
mental and  economic  concerns.  It  wanted  to  avoid  the  limitations 
on  economic  growth  which  could  be  associated  with  a  tonnage,  total 
tonnage  type  limitation. 

If  Congress  today  were  to  decide  that  a  total  tonnage  limitation 
for  one  pollutant,  sulfur  dioxide,  is  appropriate  to  deal  with  the 
acid  rain  problem,  then  it  seems  appropriate  for  Congress  at  the 
same  time  to  go  back  and  carefully  reexamine  other  programs 
under  the  Clean  Air  Act  which  would  in  effect  be  rendered  moot  as 
a  result  of  that  decision,  such  as  the  tall  stack  policy,  the  preven- 
tion of  significant  deterioration  policy.  Indeed,  under  a  true  cap, 
even  the  basic  new  source  performance  standards  themselves. 
Those  policies  would  no  longer  have  vitality  or  a  useful  purpose  in 
the  context  of  the  Clean  Air  Act  with  a  total  tonnage  limitation. 

Mr.  Sharp.  Gentlemen,  we're  going  to  need  to  go  vote,  and  I  ap- 
preciate your  time  and  attention  to  this  issue.  We  may  have  some 
follow-up  inquiries  with  you  about  the  mechanics  and  possibilities 
of  these  divergent  approaches.  Thank  you  very  much  for  your  time. 

[Whereupon,  at  11:54  a.m.,  the  subcommittee  was  recessed,  to  re- 
convene at  the  call  of  the  Chair.] 

[The  following  information  was  received:] 
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THE  IMPACTS  OF  ENERGY  CONSERk^ATION  ON 
sulfur" em I SSION  REDUCTION  PROGRftMS 
FOR  OHIO  EI^CCTRIC  UTILITIES 

S  y  M  M  A  R  Y 

This  report  identifies  Impacts  which  expanded  energy 
conseryation  programs,  comparable  to  those  in  other  states, 
could  have  in  Ohio  and  a  major  role  such  programs  could  play  in 
implementing  acid  rain  control  legislation.   Energy 
conserwation,  particularly  when  combined  with  least  emissions 
dispatching,  a  strategy  which  conservation  complements,  could 
cut  the  cost  of  sulfur  dioxide  (SO?)  emission  controls  in  Ohio 
by  as  much  as  60\,  while  keeping  Ohio  coal  use  at  or  abowe 
current  leuels. 

Since  the  energy  crisis  of  the  1970's,  there  has  been  a 
profound  technological  change  in  the  efficiency  with  which  we 
use  energy.   Today,  more  efficient  buildings,  appliances  and 
motors  prouide  improved  seroices  using  only  a  portion  of  the 
energy  consumed  by  their  1970" s  counterparts.   These 
improuements  in  energy  efficiency,  and  the  potential  to  carry 
them  forward,  hawe  become  America's  single  most  Important  energy 
resource 


sectors.   It  modeled  the  impacts  of  both  modest  and  more 
aggressive  conservation  programs  and  analyzed  a  range  of  SO2 
reduction  requirements,  including  those  contained  in  the  recent 
Celeste/Cuomo  proposal. 

I.     ACID  RAIN:  A  NATIONAL  PROHl EM 

Since  the  1981  National  Academy  of  Sciences  report. ^ 
there  has  been  increasing  agreement  that  acid  rain  is  a 
national  problem  which  requires  federal  action.   At  least 
twenty  bills  addressing  acid  rain  have  been  introduced  in 
the  100th  Congress.   Most  would  require  significant 
reductions  in  utility  SO2  emissions  of  8  to  12  tons,  and 
in  NOj,  emissions  of  0  to  *  million  tons  between  1993  and 
2003.   Congressional  consideration  has  advanced  further 
than  in  any  preceeding  Congress.   Moreover,  the 
probability  of  federal  action  does  not  seem  likely  to 
dissipate  with  both  leading  1988  presidential  candidates 
having  indicated  support  for  stronger  controls. 
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uih: 

Consumers'  Counsel  (OCC)  Goyernlng  Ooard  hos  taken  the 
position  that  acid  rain  control  legislation  should  be  fair 
and  co$t-ef fectiwe  and  supported  efforts  to  identify  lower 
cost  alternatives  for  implementing  SOj  and  NO^ 
controls.   The  OCC  Gowerning  Board  has  specifically  urged 
that  acid  rain  control  legislation  give  full  credit  to 
emission  reductions  achieved  through  energy  conservation. 

To  date,  the  principal  methods  proposed  for  reducing 
these  emissions  have  been  to  retrofit  Flue  Gas 
Desulf urlzation  equipment  (Scrubbers)  on  existing  coal 
fired  utility  power  plants  and  to  suitch  these  plants  to 
lower  sulfur  coal  than  is  generally  found  in  Ohio. 
Scrubbers  achieve  a  very  high  sulfur  removal  efficiency 
(over  the  90%),  but  are  costly  to  Install  and  reduce  the 
net  output  ot    the  plant  by  S%.   Fuel  switching  achieves 
reductions  with  a  minimum  of  up-front  investment.   But 
fuel  switching  could  result  in  significant  increases  in 
fuel  costs  escalating  over  time,  achieves  lower  emission 
reductions  than  scrubbers,  and  could  cause  a  significant 
decline  in  the  demand  for  high  sulfur  coal.   Large 
reductions  in  high  sulfur  coal  demand  could  create 
substantial  job  losses  and  dislocations  for  Ohio  coal 
miners . 

Ohio  has  undertaken,  with  OCC ' s  support,  an  extensive 
clean  coal  technology  development  program,  in  response  to 
the  limitations  of  existing  control  options.   Our  findings 
indicate  that  energy  conservation  Is  a  valuable  additional 
control  strategy,  consistent  with  the  extensive  deployment 
of  clean  coal  technologies. 


II.    ENERGY  CONSERyflllON:  ftMERICft'S  BEST  KEPT  ENERGY  SECRET 

For  purposes  of  this  study,  energy  conservation  does 
not  mean  lowering  thermostats  or  wearing  extra  clothing  in 
winter.   Conservation  means  requiring  less  energy  to 
achieve  an  equal  or  Improved  level  of  service,  comfort, 
and  convenience  through  using  more  energy  efficient 
technologies  . 
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Historically,  Incrtaslng  demand  for  en»rgy  uias  thought 
to  be  an  unauoidable  result  of  economic  growth,  since  the 
energy  crisis  of  the  early  1970's,  however.  Americans  hawe 
enjoyed  a  35%  increase  in  GNP  without  increasing  their  use 
of  energy. 2  The  Improwements  in  energy  efficiency  which 
have  occurred  since  1973  have  cut  annual  U.S.  energy 
expenditures  by  $l&0  billion. 3 

Ihe  following  examples -are  representative  of  the  typ« 
of  improvements  which  have  occurred: 

•  The  average  16  to  lO  cubic  foot  frost-free 
refrigerator  used  1,900  kilowatt  hours  (Kwh)  of 
electricity  per  year  in  1977,   By  1985,  average  new 
refrigerators  used  only  1,166  Kwh  per  year.   And,  in 
1990,  recently  enacted  federal  appliance  efficiency 
standards  will  reduce  average  annual  electricity  usage 
for  new  refrigerators  to  900  Kwh. 

•  In  the  early  1970' s  it  was  not  uncommon  for  new  large' 
office  buildings  to  annually  use  400,000  Btu  of 
primary  energy  per  square  foot  (total  energy  used  for 
heating  and  fuel  needed  for  electrical  generation). 
Through  a  system  voluntary  national  standards, 
construction  of  buildings  which  use  no  more  than 
100.000  Btu  per  square  foot  should  soon  become  the 
norm,* 

Additional  efficiency  Improvements  are  well  within  our 
grasp.   Offices  and  homes  currently  account  for  $112.5 
billion  of  the  nation's  total  yearly  electrical  energy 
bill.   n  variety  of  studies  suggest  that  as  much  as  $50 
billion  can  still  be  trimmed  from  these  costs  by  employing 
already  proven,  cost  effective  conservation  measures.^ 
While  U.S,  industrial  energy  use  per  unit  of  industrial 
value  added  fell  at  an  average  rate  of  2,4%  per  year  from 
1973  to  1985,  U,S,  industry  continues  to  use  energy  at 
twice  the  rate  of  its  Japanese  and  West  German 
competitors .^ 

Remarkably,  the  efficiency  improvements  of  the  last 
fifteen  years  have  occurred  despite  major  market 
imperfections.   To  overcome  the  failure  of  the  market  to 
provide  consumers  appropriate  price  signals,  more  than 
fifty  utilities  have  implemented  large  scale  Informational 
and  rebate  programs.'   Such  programs  are  designed  to 
encourage  the  purchase  of  energy  efficiency  measures. 
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III.   THE  IMPACTS  OF  ENERGY  CONSERVATION  ON  SO2 
REDUCTION  PROGRAMS. 

The  results  presented  in  this  report  are  based  on 
technical  analyses  prepared  by  consultants  Houjard  Caller 
and  Peter  Miller  of  the  American  Council  for  an  Energy 
Efficient  Economy  and  Eric  Miller  of  AES  Enuironmental 
Seruices  . 

A.   Energy  conservation  Without  Mandated  SO2  Controls 

Conservation  programs  could  auoid  the  costs  of 
operating  the  utilities'  more  expensiwe  generating 
capacity  and  defer  capacity  additions.   As  a  result, 
the  conservation  programs  modeled  in  this  study  would 
produce  net  savings  for  consumers  every  year  they 
mould  be  in  operation.   This  occurs  even  during  the 
early  years  of  the  program  when  Ohio  utilities  would 
have  excess  generating  capacity.   Total  electricity 
costs  for  Industrial  customers  could  be  reduced  by 
almost  $2.5  billion  between  1987  and  2007,  If  an 
aggressive  conservation  program  where  implemented. 
Meanwhile,  residential  consumers  could  experience 
savings  in  the  area  of  $5  billion  by  2007.   Commercial 
customers  could  experience  a  $1.8  billion  reduction  in 
electricity  costs . 

B    Impacts  of  Energy  Conservation  on  SO2  Control 
Programs 

This  analysis  identified  a  strategy  for 
implementing  SO2  emission  reductions  in  Ohio  which 
could  sharply  reduce  the  cost  of  emission  controls, 
while  preserving  or  increasing  from  current  levels  the 
use  of  Ohio  coal.   Specifically,  adding  a  combination 
of  more  aggressive  conservation  programs  and  least 
emissions  dispatching  could  cut  the  annual  cost  of 
SO2  controls  by  about  60%  compared  to  mora 
traditional  b02  reduction  strategies.   For  a  typical 
10  million  ton  reduction  proposal,  this  means  reducing 
annual  Ohio  compliance  costs  In  2005  from  SflSO  million 
to  $270  million.   This  same  conservation,  least 
emissions  dispatching  approach  could  ensure  an 
increase  In  the  use  of  Ohio  coal  to  6%  above  current 
levels  at  2007.   This  would  preserve  thousands  of  coal 
related  Jobs  which  could  be  lost  using  a  more 
conventional  (scrubber/fuel  switching)  compliance 
strategy.   These  results  assume  SO2  control 
requirements  which  establish  a  tonnage  ceiling  on 
ami  csions . 


207 


Pursuing  an  aggr^ssiwa  conservation  strategy  would 
keep  Ohio  3O2  emissions  at  or  below  current  levels 
(2.2  million  ton*  einnually)  through  2007,  avoiding  a 
forecasted  Increase  in  SO2  emissions  to  2 . 5  million 
tons  by  2005.   By  avoiding  the  most  expensive  emission 
control  measures,  conservation  reduces  the  annual  cost 
and  the  cost  per  ton  of  3O2  removal  and  lowers 
long-term  electricity  prices  as  indicated  for  the  two 
phase  emistion  ceiling'cases  in  Table  1. 
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The  aggressive  conservation  program  by  itself 
reduced  the  annual  cost  of  SO2  control  by  21%  to 
49%.   It  also  gives  utilities  greater  flexibility  in 
choosing  which  generating  units  to  operate,  enhancing 
their  capability  to  emphasize  use  of  the  cleanest 
units.   Least  emissions  dispatching  is  a  system  under 
which  an  electric  utility  maximizes  the  use  of 
generating  capacity  from  cleaner  burning  facilities, 
and  minimizes  the  use  of  its  facilities  that  are 
heavier  polluters.   Our  least  emissions  dispatching 
approach  is  based  on  making  optimal  use  of  those  units 
on  which  s'crttbbera  would  still  be  rcMuired. 
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The  results  for  th»  302  control  rases  proyid*d 
dramatic  evidence  of  long-tftrm  cost  of f ectlg«n«t«  of 
conseruatlon  programs.   In  all  aggretslue  conservation 
emission  celling  cases,  the  additional  savings  from 
auoided  capacity  and  operating  costs  were  large  enough 
to  completely  offset  the  cost  so,  controls.   Through 
200S,  Ohio  consumers  could  actually  reduce  their 
Cumulatlue  cost  for  electrical  energy  services  by  as 
much  as  *3  billion  with  agyresslw*  conservation  find 
stringent  emissions  controls  in  comparison  to  what 
they  would  pay  with  no  conservation  or  emissions 
controls . 

in  this  study,  conservation  programs  are  begun  in 
1990  at  a  time  when  Ohio  is  not  projected  to  need  new 
resources.   As  a  result,  the  demand  reductions  created 
by  the  programs  could  temporarily  increase  average 
electricity  rates  per  Kwh  slightly  (1%  to  5%)  above 
what  they  would  be  in  the  absence  of  conservation.   It 
is  important  to  remember  that  at  no  time  does  the 
average  consumer  see  higher  monthly  bills.   The 
reduced  energy  use  from  conservation  more  than  offsets 
any  rate  Increases,  even  during  the  early  years  of  the 
program.   The  temporary  increase  in  rates  could 
continue  until  2001  to  2003,  when  the  savings  from 
avoided  new  construction  will  cause  rates  in  the 
conservation  cases  to  fall  significantly  below  those 
in  the  base  case  load  growth  scenarios.   We  would 
expect  rates  to  continue  falling  relative  to  base  case 
load  growth  prices  for  some  time  after  2007.   By  2005, 
SOo  reductions  under  the  conservation/least 
emissions  dispatch  cases  would  produce  only  a  1% 
Increase  In  rates  compared  to  the  base  case  with  no 
emission  reductions. 

The  results  also  indicated  that  the  contribution 
of  energy  conservation  to  reducing  the  cost  of  SO^ 
control  was  substantially  greater  when  emission 
reduction  requirements  were  structured  as  a  ceiling  on 
total  tonnage,  rather  than  as  a  cap  on  emission  rates 
ptr   unit  of  heat  input,  and  when  more  time  was  allowed 
for  conservation  to  haue  an  impact  under  the  30 
year/1.2  emission  reduction  requirement. 

Given  what  we  believe  to  be  the  most  credible 
assumption  regarding  the  increases  In  low  sulfur  coal 
prices,  we  found  little  long-term  difference  in  the 
cost  to  consumers  of  control  strategies  which  relied 
more  heavily  on  fuel  switching  and  those  which  relied 
more  heavily  on  scrubbers. 
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When  emission  reduction  requirements  were  modeled 
as  a  tonnage  ceiling  on  SO2  emissions,  consoruation 
had  little  or  no  net  impact  on  high  sulfur  coal  use. 
In  the  aggressive  conservation,  designated  scrubber, 
least  emissions  dispatch  cases,  high  sulfur  coal  use 
remained  at  or  above  current  levels  throughout  the 
period  studied.   By  200b,    the  addition  of  aggressive 
conservation  and  least  emissions  dispatching  resulted 
in  16%  greater  use  of  Ohio  than  reliance  on  scrubbers 
alone . 


When  other  control  strategies  were  tested, 
significant  reductions  in  high  sulfur  coal  use  mere 
projected,  but  uihen  reduction  requirements  uiere 
specified  as  a  tonnage  ceiling  on  emissions  virtually 
identical  reductions  were  projected  to  occur 
rega.-'dless  of  whether  conservation  was  or  was  not 
included  in  the  control  strategy. 


C.   Celeste-Cuomo  Proposal 
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Under  the  Celestt-Cuomo  national  co«t  sharing 
proposal,  the  sSudy  projects  that  Ohio  would  roceiue 
cumulative  payments  (1967  $)  totaling  fl.l  billion 
through  2003  under  a  base  case  load  growth  scenario. 
rhis  would  equal  22%  of  SO2  control  costs  paid  by 
consumers  through  2003.   In  the  conservation,  least 
emissions  dispatch  case  cumulative  transfers  to  Ohio 
would  equal  0.9  billion  through  2003,  or  SOX  of  the 
SO2  control  costs  paid"by  consumers  through  that 
date . 

The  Celeste-Cuomo  proposal  provides  for  tonnage 
ceilings  for  Ohio  and  other  heavily  impacted  states, 
which  is  the  form  of  emission  control  with  which 
conservation  has  the  greatest  potential.   Moreover, 
the  timing  of  reductions  would  give  conservation 
programs  a  chance  to  work. 

Methodology: 

This  study  has  two  principal  components.   First, 
since  no  recent  analysis  of  the  technical  potential 
for  energy  conservation  in  Ohio  existed,  an  Ohio 
specific  study  of  conservation  potential  was 
completed.   This  study  paralleled  earlier  work  June 
for  the  ECAR  region.* 

The  conservation  potential  analysis  reviewed  7S% 
of  Ohio  electric  consumption  and  evaluated  existing 
technologies  for  Improving  the  efficiency  of  energy 
use  In  the  residential,  commercial  and  Industrial 
sectors.   This  analysis  indicated  that  measures  with  a 
cost  of  6  cents  or  less  per  Kwh  saved  had  the 
potential  to  reduce  annual  energy  use  by  26,966  Gwh  or 
22%  uf  1986  consumption. 

Second,  an  integrated  planning  model  was  used  to 
develop  base  case  and  conservation  load  forecasts  and 
to  predict  the  impacts  of  conservation  programs  under 
a  range  of  SO2  reduction  requirements  and  compliance 
strategies.   The  analysis  used  a  systems  dynamics 
model  similar  to  models  used  in  to  prepare  Forecasts 
for  the  U.S.  Department  of  Energy  and  to  evaluate 
conservation  potential  for  the  Bonneville  Power 
Administration. 
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The  model  forecasted  base  case  a^/erage  annual  load 
growth  of  1.5  percent,  closely  paralleling  utility 
forecasts.   In  the  moderate  and  aggresslue 
conseruation  cases,  energy  use  was  forecasted  to  grow 
at  1.0%  and  0.7%  per  year  respectively.   The 
forecasted  reductions  In  load  growth  in  the 
conservation  cases  airt    comparable  to  savings  reported 
by  large  utility  conservation  programs.' 

The  measures  selected  for  inclusion  in 
conservation  programs  were  cost  effective  in  reducing 
total  energy  costs  independently  of  whether  SO2 
reductions  were  required.   The  average  conservation 
costs  In  the  moderate  and  aggressive  conservation 
cases  were  2.07^  and  2.65<  per  Kwh  saved  respectively. 

Ihe  study  considers  rate  caps,  tonnage  ceilings, 
and  elongated  emission  reduction  requirements  as  well 
as  the  SC2  control  portion  of  the  Celeste/Cuomo 
proposal.   Against  these  SO2  reduction  requirements, 
the  study  evaluated,  with  and  without  conservation, 
control  strategies  which  relied  heavily  on  fuel 
switching  (a  low  cost  strategy  at  196b  generation 
levels);  scrubbers  (at  designated  units  under  30  years 
of  age);  and  a  combination  of  scrubbers  and  least 
emissions  dispatching  (base  loading  scrubbed  units). 


lU.    CONCLUSIONS  AND  RECOMMENDATIONS 

rhe  results  of  this  study  suggest  areas  for  further 
research  and  have  a  number  of  important  policy 
implications : 

A    Aggressive  energy  conservation,  particularly  in 

combination  with  the  complementary  strategy  of  least 
emissions  dispatching,  could  have  a  significant  impact 
on  reducing  emissions  growth,  cutting  the  cost  of 
SO2  control,  and  preserving  Ohio  coal  production. 

B.   Acid  rain  control  legislation  must  be  fashioned  to 

accommodate  energy  conservation  as  an  emission  control 
strategy . 
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1.  To  gi«B  full  credit  to  cons«ru«tlon  r«lat«d 
reductions  in  stmospheric  SO2  and  NO^ 
loadings,  statutory  requir«ments  must  be 
structured  as  a  celling  on  the  tonnage  of 
emissions  allowed.   Tonnage  ceilings  limited  to 
non-NSPS  units  or  based  upon  available  capacity 
can  avoid  objections  that  a  celling  on  total 
emissions  could  limit  economic  grouth. 

2.  Legislation  should  not  limit  allowable  compliance 
Strategies.   Even  If  conservation  is  listed  as  an 
acceptable  strategy,  verifying  that  amission 
reductions  are  attributable  specifically  to 
conservation  could  require  years  of  litigation. 

3.  LeglslZktion  should  give  specific  direction  to  U.S. 
EPfl  to  accept  projected  conservation  program 
results  Incorporated  in  state  load  forecasts, 
provided  adequate  contingency  planning  is 
contained  in  the  State  Implementation  Plan  (SIP).' 
Contingency  planning  will  be  required  to  implement 
any  legislation.   State  regulators  are  In  a  better 
position  than  U.S.  EPA  to  evaluate  the  potential 
of  conservation  programs. 

4.  Legislation  should  specifically  include  provisions 
to  allow  trading  and  resolve  disputes  regarding 
the  allocation  between  states  of  conservation 
related  emission  reductions  in  multi-state  utility 
systems  and  power  pools.   Two  types  of  proposals 
have  been  suggested:   an  arbitration  system 
administered  by  U.S.  EPfl  or  the  federal  assignment 
of  separate  emission  ceilings  to  multi-state 
utilities  and  power  pools . 

5.  A  system  of  limited  emission  reduction  banking 
which  offered  flexibility  for  unexpected  changes 
in  energy  consumption  while  achieving  cumulative 
loading  targets  could  be  considered  as  an  option 
to  facilitate  compliance  with  emission  controls 
based  upon  a  tonnag*  ceiling. 

6.  Compliance  and  planning  deadlines  must  b^' 
sufficient  to  allow  states  to  develop  conservation 
program  capabilities  and  achieve  significant  load 
growth  moderation. 
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7.   In  th«  development  of  U.S,  EPA  ImplBmantation 

quidance,  coordination  between  EPfl  and  the  states 
would  be  desirable.   Both  a  state  advisory 
committee  to  EPA  and  federal  assistance  to  states 
in  the  development  of  conseruation  capabilities 
could  prove  valuable. 

C.  Conservation  underscores  the  need  for  Increased 
coordination  dmong  state  air  quality  authorities, 
utility  regulators,  and  energy  offices  in  acid  rain 
SIP  development  and  implementation,  including: 

1.  Integration  of  official  load  forecast  and  SIP 
development  to  incorporate  conservation  impacts; 

2.  forecasting  of  dispatching  and  generation  patterns 
to  support  SIP  development  and  implementation;  and 

3.  On-going  data  exchange  regarding  load  growth  to 
fine  tune  conseruation  programs  and  determine  when 
emissions  control  contingency  plans  should  be 
implemented . 

D.  Prompt  consideration  should  be  given  to  steps  to  build 
the  capability  of  Ohio  electric  utilities  to  undertake 
effective  energy  conservation  programs. 

By  now,  it's  no  secret  that  improving  the  efficiency  of 
electricity  use  in  Ohio  could  dramatically  reduce  the  cost  of 
environmental  control,  increase  the  competitiveness  of  Ohio 
industry  and  business,  and  lower  energy  costs  for  all  of  its 
citizens.   Federal  legislators,  state  planning  authorities  and 
utilities  should  take  full  advantage  of  Ohio's  conservation 
resource.   It  is  an  opportunity  we  all  cannot  afford  to  miss. 
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ACID  RAIN  OVERSIGHT 


MONDAY,  JUNE  20,  1988 

House  of  Representatives, 
Committee  on  Energy  and  Commerce, 
Subcommittee  on  Energy  and  Power, 

Indianapolis,  IN. 

The  subcommittee  met,  pursuant  to  notice,  at  10:05  a.m.,  in  the 
Fourth  Floor  Auditorium,  Indiana  Vocational  Technical  College 
(Ivy  Tech),  1  W.  26th  Street,  Indianapolis,  IN,  Hon.  Philip  R.  Sharp 
(chairman)  presiding. 

Mr.  Sharp.  This  morning's  hearing  on  acid  rain  is  a  very  impor- 
tant occasion.  In  this  city,  we  are  nearly  in  the  center  of  the  region 
that  would  be  most  affected  by  any  acid  rain  control  legislation. 
This  is  the  battleground.  Whether  the  debate  occurs  in  Washington 
or  here,  Hoosiers  and  other  Midwesterners  will  bear  the  heaviest 
burden  in  solving  the  acid  rain  problem. 

The  Subcommittee  on  Energy  and  Power  has  the  responsibility  of 
looking  at  this  issue.  We  share  that  responsibility  with  the  Health 
and  Environment  Subcommittee.  I  think  that  we — no  matter  what 
point  of  view  the  members  start  from — may  look  at  the  issue  some- 
what differently  than  our  sister  subcommittee. 

At  the  Health  Subcommittee  hearings  here  in  Indianapolis  in 
1984,  the  emphasis  was  on  the  environment  and  whether  or  not 
acid  rain  was  a  problem  at  all,  whether  the  source  receptor  rela- 
tionships were  clear  and  whether  Congress  should  impose  extraor- 
dinary costs  in  the  absence  of  better  information. 

At  our  science  hearing  last  month,  the  scientists  were  very  help- 
ful in  telling  us  where  the  research  has  led  us.  The  panel  of  re- 
spected scientists  representing  a  broad  range  of  viewpoints  found 
much  on  which  to  agree.  They  told  us,  for  example,  that  acid  rain 
has  been  definitely  implicated  in  the  acidification  of  certain  lakes 
and  in  corroding  building  surfaces.  They  also  told  us,  however,  that 
current  levels  of  acid  rain  do  not  cause  crop  damage,  and  that  the 
role  of  acid  rain  in  forest  damage  is  unknown  at  this  time.  Other 
pollutants — including  ozone  and  its  precursors  or  components— 
definitely  play  a  role  in  crop  damage  and  may  be  implicated  in 
forest  damage. 

In  addition,  and  perhaps  most  important  in  the  current  legisla- 
tive debate,  the  scientists  emphasized  that  there  are  no  magic  num- 
bers— no  magic  formula  of  the  number  of  tons  reduction  and  no  ab- 
solute date  by  which  the  reductions  must  be  accomplished.  They 
agreed  that  reductions  in  sulfur  emissions  are  beneficial,  but  they 
gave  us  no  inflexible  solutions  or  absolutes  about  what  we  have  to 
do. 
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Those  who  argue  that  an  acid  rain  bill  must  reduce  12  million 
tons  of  sulfur  and  must  do  so  within  10  years  may  have  a  basis  for 
their  arguments — but  that  basis  is  not  science. 

Our  second  hearing  also  took  a  different  approach  from  past 
hearings.  Last  week  we  heard  from  those  who  advocate  a  role  for 
energy  conservation  as  a  way  to  reduce  the  costs  of  acid  rain  con- 
trol. This  option  would  actually  be  ruled  out  by  some  of  the  legisla- 
tive proposals  before  us.  One  witness  testified  that  costs  could  be 
cut  by  10-40  percent  in  our  region — should  any  acid  rain  legisla- 
tion pass — if  conservation  were  an  option  for  compliance.  That 
means  sulfur  emissions  could  be  reduced  through  conservation — 
through  using  less  electricity. 

This  subcommittee  has  tried  to  focus,  in  its  hearings,  on  issues 
that  the  Health  Subcommittee  may  have  neglected,  on  questions 
asked  somewhat  differently,  on  seeking  new  answers  to  this  prob- 
lem. 

As  a  Hoosier,  I  wish  this  issue  did  not  occupy  so  prominent  a 
place  on  the  public  agenda.  But  I  want  our  State  and  its  diverse 
interests  well  represented  at  the  table  when  and  if  decisions  that 
affect  us  are  made.  That  is  why  the  subcommittee  is  here  today. 

I  think  all  our  witnesses  today  have  an  important  story  to  tell. 
We  are  grateful  to  them  for  taking  the  time  to  come  here  today  as 
well  as  to  those  whom  we  were  unable  to  invite  to  present  oral  tes- 
timony. To  those  who  submitted  written  statements  for  the  record, 
our  thanks  as  well.  They  will  be  made  a  part  of  our  permanent 
hearing  record  and  I  am  sure  will  be  of  help  in  any  future  policy 
decisions. 

This  hearing  will  address  the  issue  of  buildings,  and  some  addi- 
tional information  on  the  issue  of  lakes,  which  has  driven  this 
question  on  the  national  agenda. 

I  believe  second  that  the  Congress,  in  trying  to  base  its  thinking 
first  on  scientific  information,  ought  to  seek  out  the  least  costly 
way  in  which  to  accomplish  whatever  goal  is  finally  established. 
And  it  is  very  important  for  people  to  understand  there  are  differ- 
ent ways  to  skin  this  cat,  and  they  do  make  a  difference  in  terms  of 
the  costs  that  are  borne,  and  my  own  parochial  interest  is  that  we 
help  keep  those  costs  down  here  in  this  State. 

Third,  this  is  viewed  by  its  advocates  as  a  national  problem  that 
goes  beyond  simply  human  health  concerns,  which  has  been  the 
driving  force  for  most  of  the  clean  air  actions;  and  therefore  I  think 
any  action  that  Congress  should  take  should  have  a  national  solu- 
tion that  recognizes  that  the  contributions  to  sulfur  dioxide  and  ni- 
trogen oxide  are  very  broad-based  in  this  country,  not  simply  in  the 
Midwest,  and  that  the  costs  for  cleanup  ought  to  be  borne  on  a 
very  broad  based  system  in  this  country  to  help  solve  what  some 
view  as  a  major  national  problem. 

I  am  very  pleased  to  welcome  other  colleagues  of  mine  from  the 
subcommittee  and  the  full  committee. 

From  Indiana,  Congressman  Dan  Coats.  He  is  not  any  longer  a 
member  of  this  subcommittee,  but  he  is  a  very  prominent  member 
on  the  full  Energy  and  Commerce  Committee  and  I  will  recognize 
him  in  a  moment  for  a  statement. 

Our  colleague  from  the  State  of  Washington,  who  is  a  member  of 
this  subcommittee,  is  a  leader  in  a  group  called  the  Group  of  Nine 
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which  has  been  seeking  out  compromise  solutions  on  a  whole  range 
of  clean  air  issues  that  are  before  the  Energy  and  Commerce  Com- 
mittee, Congressman  Al  Swift;  and  a  distinguished  colleague  of 
ours  from  the  State  of  New  Mexico,  Congressman  Richardson,  who 
actually  has  a  prominent  role  as  Co-Chairman  of  the  Democratic 
National  Platform  Committee  and  may  have  something  to  say 
about  what  the  language  is  in  the  platform.  While  that  is  not  our 
goal  here,  to  shape  that  platform,  it  may  influence  his  thinking  on 
legislation.  And  I  take  that  very  seriously  in  terms  of  his  role  in 
this  subcommittee. 

I  would  like  to  now  recognize  my  colleague  from  Indiana,  Mr. 
Coats,  for  an  opening  statement. 

STATEMENT  OF  HON.  DAN  COATS,  A  REPRESENTATIVE  IN 
CONGRESS  FROM  THE  STATE  OF  INDIANA 

Mr.  Coats.  Thank  you  very  much,  Mr.  Chairman.  I  appreciate 
the  opportunity  to  be  invited  to  participate  on  this  subcommittee, 
on  which  I  used  to  serve  under  your  chairmanship.  And  now  I  have 
switched  over  to  the  Health  and  Environment  Subcommittee, 
which  is  currently  marking  up  Acid  Rain  legislation.  I  appreciate 
your  continuing  interest  in  a  subject  that  is  vital  to  the  State  of 
Indiana,  and  particularly  your  allowing  me  to  be  part  of  this  hear- 
ing in  Indiana  to  assess  better  what  the  impact  of  this  legislation 
or  other  proposed  legislation  might  be  on  our  State. 

I  also  want  to  welcome  my  two  colleagues  from  the  Energy  and 
Commerce  Committee,  Congressman  Richardson  and  Congressman 
Swift,  to  Indiana.  I  hope  you  have  an  opportunity  to  enjoy  some 
Hoosier  hospitality  while  you  are  here  and  I  am  glad  that  you  are 
here  to  learn  about  the  impact  of  this  legislation  on  the  people  of 
our  State. 

I  think  it  is  important  that  we  do  this  because  rarely  has  an 
issue  come  before  our  committee  or  before  Congress  that  has  pro- 
voked as  much  controversy  or  is  perhaps  as  little  understood  as  the 
acid  rain  issue. 

We  in  the  Midwest,  of  course,  are  vitally  concerned  about  this, 
because  the  impact  of  proposed  legislation  has  such  a  devastating 
impact  on  the  people  of  our  State  and  our  economy. 

We  are  talking  about  a  multi-billion  dollar  solution  to  a  problem 
and  a  considerable  amount  of  that  cost  is  going  to  be  borne  by  the 
people  of  the  Midwest  region. 

The  Indiana  Department  of  Environmental  Management  has 
submitted  information,  and  we  may  hear  more  about  that  today, 
estimating  that  the  proposed  legislation  before  us  could  cost  Hoo- 
siers  10,000-plus  jobs  in  the  future— nearly  1,000  in  the  coal  indus- 
try and  about  5,000  in  various  manufacturing  industries. 

The  basic  industries  in  our  State,  of  which  we  have  many,  use 
large  quantities  of  electrical  power.  And  most  of  that  electrical 
power  is  coal  generated. 

Those  industries  are  competing  on  a  world-wide  basis,  and  it 
comes  down  often  to  a  matter  of  just  dollars  and  cents  in  terms  of 
their  ability  to  be  competitive. 

One  of  the  features  of  locating  a  plant  in  Indiana  or  operating  a 
business  in  Indiana  is  the  ability  to  obtain  energy  at  a  reasonable 
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cost.  That  is  a  major  factor  in  the  decision  of  a  number  of  our  man- 
ufacturers to  either  locate  here  or  to  expand  their  existing  business 
here.  And  I  am  sure  we  will  hear  testimony  on  that  later  on. 

The  auto  industry,  which  has  a  significant  role  in  Indiana,  would 
be  severely  impacted  by  the  legislation  before  us,  because  not  only 
will  they  have  to  comply  with  industrial  boiler  requirements,  with 
increased  utility  costs,  they  also  would  have  to  comply  with  mobile 
source  emission  standards  that  would  be  imposed  by  this  legisla- 
tion. 

Some  have  told  me  they  have  serious  reservations  about  their 
ability  to  comply  with  these  new  standards  and  to  meet  the  timeta- 
bles prescribed  by  the  bill.  The  American  Farm  Bureau  has  esti- 
mated increased  costs  to  Indiana  farmers  of  up  to  20  to  25  percent 
in  the  energy  area.  This  is  particularly  impacting  on  those  who  use 
large  amounts  of  electricity  for  crop  drying,  heating  and  irrigation 
pumping.  We  will  hear  testimony  today,  I  am  sure,  about  the 
impact  on  Indiana's  coal  industry  and  then  finally  on  the  consum- 
ers of  Indiana  who  would  also  have  to  bear  substantial  increases  in 
cost  if  this  legislation  were  adopted. 

As  you  said,  Mr.  Chairman,  in  the  beginning,  it  is  important  that 
we  base  any  proposed  solution  to  the  problem  that  we  face  on  the 
soundest  scientific  evidence  that  we  can  make  available.  Congress 
and  the  Government  are  undergoing  a  massive  undertaking,  spend- 
ing hundreds  of  millions  of  dollars  on  a  10-year  study  to  give  us  the 
science  that  we  need  to  make  rational,  intelligent  solutions. 

That  study  is  well  along  and  will  be  completed  in  the  next  couple 
of  years  and  I  would  hope  that  we  would  have  the  patience  to  wait 
for  the  conclusions  of  that  study  before  we  rush  to  judgment  as  to 
what  we  ought  to  do,  particularly  with  the  impact  that  it  has. 

The  interim  study  that  was  just  recently  released  less  than  a 
year  ago  by  that  group  indicated  that  we  do  not  face  the  kind  of 
environmental  crisis  that  would  lead  us  to  seek  a  quick,  temporary 
solution,  and  perhaps  a  solution  that  might  not  be  all  that  viable. 
We  do  have  time.  We  do  have  the  luxury  of  waiting  for  the  science. 
We  do  have  the  time  to  study  this  situation  very  carefully.  And  I 
think  we  ought  to  do  that.  This  is  part  of  that  process.  And  I  com- 
mend you  for  bringing  it  to  Indiana. 

Thank  you,  Mr.  Chairman. 

If  I  could,  I  would  like  to  ask  unanimous  consent  to  submit  my 
entire  statement  and  also  submit  a  statement  from  Senator  Quayle, 
who  could  not  be  here  but  wanted  to  have  a  statement  entered  in 
the  record. 

Mr.  Sharp.  Without  objection. 

[The  prepared  statements  of  Mr.  Coats  and  Mr.  Quayle  follow:] 

Prepared  Statement  of  Hon.  Dan  Coats 

Mr.  Chairman,  I  want  to  commend  you  for  calling  this  hearing  today  which  will 
examine  the  effects  of  proposed  acid  rain  control  legislation  on  the  Midwest,  and 
specifically  Indiana.  I  would  also  like  to  thank  you  for  allowing  me  to  participate  in 
this  hearing  by  the  Energy  and  Power  Subcommittee.  While  I  do  not  serve  on  the 
Energy  and  Power  Subcommittee,  I  am  a  member  of  the  full  Energy  and  Commerce 
Committee,  as  well  as  a  member  of  the  Health  and  Environment  Subcommittee,  as 
is  my  colleague  Mr.  Walgren  of  Pennsylvania. 

I  would  also  like  to  welcome  Mr.  Walgren  to  Indiana,  as  well  as  my  other  Energy 
and  Commerce  colleagues,  Mr.  Swift  of  Washington  and  Mr.  Richardson  of  New 
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Mexico.  I  am  sure  you  will  enjoy  traditional  Hoosier  hospitality  while  you  are  in  our 
State. 

Mr.  Chairman,  rarely  has  an  issue  come  before  Congress  that  has  been  as  divisive, 
as  poorly  understood  and  as  controversial  as  the  subject  of  acid  rain.  It  has  divided 
the  scientific  community.  It  has  pitted  regions  of  the  country  against  one  another, 
and  caused  major  disagreements  within  political  parties. 

I  continue  to  believe  that  this  is  not  the  time  to  pass  such  sweeping  legislation, 
which  would  be  devastatingly  costly  to  midwestern  States,  and  which  we  have  no 
reason  to  believe  would  solve  the  environmental  problems  that  are  linked  to  acid 
rain  precipitation.  To  impose  a  multi-billion  dollar  acid  rain  control  program, 
clamping  down  on  emissions  in  the  Midwest,  only  to  find  out  later  that  it  has  not 
solved  the  problem  does  not  appear  to  me  to  be  the  rational  way  to  proceed. 

Annual  estimates  for  compliance  with  the  proposed  legislation  range  from  $4  bil- 
lion to  over  $9  billion.  Indiana  is  significantly  impacted  by  the  provisions  of  this  leg- 
islation. In  the  employment  area  alone,  the  Indiana  Department  of  Environmental 
management  estimates  that  over  10,344  jobs  will  be  lost  as  a  result  of  legislation 
currently  under  consideration  by  the  committee,  including  986  in  the  coal  mining 
industry,  and  4,820  in  various  manufacturing  industries. 

As  you  know,  Mr.  Chairman,  Indiana,  like  most  States  in  the  Midwest,  was  se- 
verely impacted  in  the  1982-1983  recession.  Through  a  great  deal  of  hard  work  by  a 
number  of  people  in  this  State,  we  have  made  a  remarkable  recovery.  A  major 
factor  in  our  success  hais  been  the  ability  to  offer  reasonable  energy  costs,  a  key 
component  of  Indiana's  manufacturing  industry. 

Basic  industries  that  use  large  quantities  of  electrical  power  and  fossil  fuels  are 
facing  foreign  competition  today.  And  I  do  not  have  to  remind  my  colleagues  that 
this  foreign  competition  is  intense,  and  that  we  are  trying  to  save  dollars  wherever 
we  can  to  make  our  industries  competitive. 

For  instance,  the  auto  industry,  so  important  to  Indiana's  economy,  would  be  se- 
verely impacted  by  this  legislation.  Not  only  would  the  industry  absorb  the  addition- 
al costs  of  industrial  electric  rate  increases,  but  under  most  proposals  it  must  also 
absorb  compliance  costs  of  the  industrial  boiler  provisions,  the  industrial  process 
emission  reductions,  as  well  as  deal  with  the  costs  and  potential  production  restric- 
tions associated  with  the  bill's  mobile  source  provisions  for  nitrogen  oxides  (NOx). 

This  is  in  spite  of  the  fact  that  the  auto  industry  has  already  contributed  signifi- 
cantly to  the  clean  up  of  our  Nation's  environment.  Federal  laws  and  regulations 
limit  exhaust  and  evaporative  emissions  from  automobiles  and  trucks.  I  understand 
these  controls  have  reduced  auto  exhaust  emissions  of  NO^  by  76  percent  from 
amounts  emitted  by  pre-1969  uncontrolled  vehicles.  I  am  concerned  that  these  new 
standards  impact  on  the  two  dozen  automotive  plants  located  both  in  my  district 
and  in  other  parts  of  Indiana. 

I  am  especially  fortunate  to  have  a  new  truck  assembly  facility  built  on  935  acres 
in  my  district.  "This  new  2.1  million  square  foot  facility  has  provided  a  tremendous 
boost  for  the  economy  of  Northeastern  Indiana.  The  plant  began  production  in  late 
1986,  and  currently  employs  over  3,000  people.  When  the  two-shift  operations  are 
operating  at  full  capacity,  it  will  produce  about  230,000  vehicles  annually.  Yet  the 
viability  of  this  new  facility  could  be  endangered  both  by  the  proposed  new  station- 
ary source  controls  and  the  emissions  standards  for  light-duty  trucks. 

From  an  agricultural  perspective,  this  bill  will  have  a  negative  effect  on  net  farm 
income  because  of  the  resulting  significant  increase  in  agricultural  production  costs. 
The  American  Farm  Bureau  has  stated  that  estimates  of  20-25  percent  for  electrical 
rate  increases  for  commercial  uses  could  result  in  "severe  hardship  for  farmers  and 
ranchers,  especially  those  who  use  large  amounts  of  electricity  for  crop  drying,  heat- 
ing or  irrigation  pumping." 

Even  more  severely  affected  would  be  the  coal  industry.  The  Indiana  Department 
of  Environmental  Management  anticipates  that  at  least  3.4  million  tons  per  year  of 
local  high-sulfur  coal  by  out-of-State  low-sulfur  coal.  This  is  a  minimum  estimate  of 
the  potential  for  switching,  and  the  actual  amount  could  be  much  higher. 

Mr.  Chairman,  recent  information  from  both  the  1986  Annual  Report  of  the  Na- 
tional Acid  Precipitation  Assessment  Program  (NAPAP)  and  testimony  before  the 
Energy  and  Commerce  Committee  demonstrates  that  we  are  not  facing  an  immedi- 
ate environmental  crisis.  Research  to  date  indicates  we  have  time  to  develop  a  well- 
targeted,  effective  response  to  our  environmental  protection  needs. 

With  each  passing  year  our  knowledge  grows.  Sulfur  dioxide  emission  rates  are 
declining,  and  will  continue  to  decline  into  the  next  century.  Necessary  research  is 
underway,  and  should  be  completed  in  the  next  2  years.  All  preliminary  indications 
are  that  the  news  is  good,  and  getting  better.  There  is  certainly  no  evidence  that  a 
crisis  solution  is  needed  at  this  time. 
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In  light  of  this  uncertainty,  we  must  ask  whether  some  alternative  solutions  are 
now  available  or  might  become  available,  which  can  provide  both  a  more  efficient 
and  a  lower-cost  means  of  addressing  this  problem.  I  believe  that  clean  coal  technol- 
ogy alternatives  offer  a  more  economically  and  scientifically  realistic  alternative  to 
sulfur  dioxide  emission  controls.  While  these  techniques  are  not  yet  fully  developed, 
precipitous  controls  which  will  expend  the  funds  and  energies  of  Midwestern  utili- 
ties will  only  serve  to  delay  their  development  further.  I  understand  that  the 
Energy  and  Power  Subcommittee  will  be  holding  a  hearing  this  Wednesday  on  the 
Clean  Coal  Technology  Program,  and  I  would  like  to  commend  you,  Mr.  Chairman, 
for  your  support  for  this  program. 

I  would  like  to  summarize  my  statement  by  re-stating  my  opposition  to  acid  rain 
control  legislation  for  three  reasons:  First,  there  is  insufficient  evidence  to  demon- 
strate that  acid  rain  is  an  environmental  problem  justifying  the  "crisis  mode"  atti- 
tude taken  in  the  proposed  acid  rain  legislation. 

Second,  we  have  spent  hundreds  of  millions  of  dollars  to  fund  a  credible  study 
which  scientifically  demonstrates  the  extent  of  the  acid  deposition  problem,  and 
which  makes  realistic  suggestions  for  its  solution.  The  final  version  of  this  study 
will  be  released  in  less  than  2  years,  and  I  believe  we  should  get  our  money's  worth 
out  of  this  study  by  waiting  to  learn  its  conclusions  before  imposing  a  solution  on 
this  country. 

Third,  there  is  insufficient  scientific  evidence  to  support  drastic  emissions  reduc- 
tions in  the  Midwest  as  a  means  of  neutralizing  a  few  lakes  in  the  Northeast.  The 
point  here  is  cause  and  effect,  Mr.  Chairman.  We  cannot  prove  the  cause  and  effect 
between  sulfur  dioxide  emissions  in  the  Midwest  and  aquatic  damage  in  New  Eng- 
land. 

We  are  concerned  about  the  environment.  We  want  to  clean  it  up,  to  do  our  part. 
We  are  already  doing  our  part  by  spending  a  tremendous  amount  of  money  to 
achieve  these  reductions,  by  funding  a  massive  study  of  the  problem  and  by  pursu- 
ing an  aggressive  clean-coal  strategy.  Let's  have  a  sound  scientific  basis  for  making 
whatever  policy  decisions  we  have  to  make,  and  then  go  forward  and  develop  a 
proper  solution  to  this  problem.  Let's  not  impose  a  drastic,  short  term  solution  now 
that  we  may  regret  later. 

Thank  you,  Mr.  Chairman. 


Prepared  Statement  of  Senator  Dan  Quayle 

Mr.  Chairman,  and  Members  of  the  Committee: 

Acid  rain  is  a  subject  of  fundamental  importance  and  concern  in  Indiana  as  well 
as  the  rest  of  the  Nation.  I  am  appreciative  of  the  chairman's  efforts  to  bring  this 
subcommittee  to  Indianapolis  to  hear  first  hand  the  views  and  concerns  of  Hoosiers. 
Indiana  has  a  very  large  stake  in  the  outcome  of  any  acid  rain  debate.  I  regret  that 
I  am  unable  to  attend  today's  hearing  to  deliver  my  testimony  personally. 

I  believe  that  proposals  to  control  sulfur  dioxide  emissions  as  a  solution  to  the 
acid  rain  problem,  such  as  those  now  under  discussion  in  Congress,  are  premature 
and  cannot  guarantee  to  solve  the  problem.  I  do  not  believe  the  coal-producing  and 
industrial  States  of  the  Midwest  should  be  required  to  foot  the  bill  for  the  most  ex- 
pensive and  comprehensive  experiment  in  atmospheric  science  ever. 

I  am  not  convinced  that  there  are  as  yet  conclusive  data  that  sulfur  dioxide  emis- 
sions in  the  Midwest  are  the  primary  source  of  acid  rain  in  the  Northeast.  Nor  is 
there  sufficient  scientific  evidence  that  distant-source  controls  can  reverse  lake 
acidification.  The  NAPAP  (National  Acid  Precipitation  Assessment  Program)  inter- 
im assessment  issued  last  year  found  that  "SO2  reductions  are  unlikely  to  result  in 
a  decrease  in  acid  rain  in  the  Northeastern  United  States."  The  report  did  not  fore- 
see any  significant  change  in  watersheds  at  current  deposition  levels. 

Furthermore,  sulfur  dioxide  emissions  have  decreased  by  almost  30  percent  in  the 
last  12  years,  even  at  a  time  when  coal  usage  vastly  increased.  The  downward  trend 
is  continuing.  This  emission  reduction  heis  not  come  inexpensively.  The  United 
States  currently  spends  $30  billion  annually  on  air  pollution  control  alone. 

While  our  scientific  understanding  is  not  complete,  our  current  knowledge  does 
not  justify  implementation  of  the  control  strategies  being  proposed  in  Congress.  In 
congressional  testimony,  EPA  Administrator  Lee  Thomas  summarized  the  state  of 
our  current  scientific  understanding: 

"Acid  deposition  has  damaged  a  limited  number  of  aquatic  systems  in  this  coun- 
try and  accelerates  wear  and  weathering  of  building  materials  to  an  unknown 
extent.  However,  to  the  best  of  our  knowledge  acid  deposition  at  current  levels  is 
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causing  very  gradual  or  no  additional  damage.  The  possibility  of  widespread  damage 
to  forests  due  to  acid  deposition  alone  has  not  be  demonstrated  ..." 

In  short,  there  is  no  crisis  that  demands  new,  draconian  regulation. 

There  is  one  aspect  of  the  acid  rain  debate  that  I  think  is  sometimes  overlooked. 
What  are  acid  rain  controls  going  to  do  to  our  energy  security  and  international 
competitiveness?  This  needs  to  be  fully  examined  and  detailed. 

In  Indiana,  more  than  98  percent  of  the  electricity  generated  comes  from  coal- 
fired  powerplants;  88.2  percent  of  the  electricity  consumed  in  Indiana  is  produced  by 
coal-fired  powerplants.  Coal  is  an  abundant,  domestic  resource.  It  is  not  supplied  by 
the  Mideast,  or  subject  to  the  vagaries  of  Ayatollahs,  or  used  as  a  political  weapon 
in  world  events.  Its  use  does  not  require  the  same  expensive  safety  precautions  as 
does  energy  provided  from  nuclear  fuel. 

Acid  rain  controls  will  have  a  significant  effect  on  coal's  contribution  to  our 
energy  mix,  even  more  so  if  stringent  controls  are  enacted  before  the  results  are 
known  of  our  Clean  Coal  Technology  Demonstration  program.  I  have  strongly  sup- 
ported the  Clean  Coal  Technology  program  because  I  think  that  part  of  the  resolu- 
tion of  the  acid  rain  dilemma  is  in  improved  technology  to  utilize  coal  in  a  more 
energy  and  environmentally  efficient  manner. 

In  terms  of  international  competitiveness,  Indiana  has  many  industries  that  are 
very  energy  intensive.  Acid  rain  controls  will  cost  Indiana  utilities  millions  of  dol- 
lars. Electric  utility  rate  increases,  which  have  been  estimated  at  a  36.5  percent 
Statewide  average  increase,  will  be  borne  by  the  ratepayers.  To  industrial  custom- 
ers, this  increases  the  cost  of  doing  business  and  thus  decreases  the  competitiveness 
of  their  products  and  could  dampen  expenditures  for  research  and  development  of 
improved  products.  Many  Indiana  companies,  those  in  automobile  manufacturing, 
steel  and  metal  production,  and  agriculture,  face  stiff  foreign  competition  and  would 
be  adversely  affected  by  acid  rain  controls. 

In  human  terms,  these  rate  hikes  would  make  it  very  difficult  for  individuals — 
especially  those  on  fixed  incomes,  our  senior  citizens  and  low-income  workers — to 
make  ends  meet.  For  others,  acid  rain  controls  might  mean  the  loss  of  a  job  in  a 
coal  mine  or  a  layoff  in  a  company  hurt  by  reduced  competitiveness.  Because  Indi- 
ana's coal  production  is  localized  within  the  State,  any  downturns  as  a  result  of  acid 
rain  controls  will  be  felt  sharply  by  all.  Indeed,  the  Congressional  Research  Service 
has  stated  the  situation  well — one  is  not  talking  so  much  about  mining  jobs  as  "one 
is  talking  about  the  economic  viability  of  selected  communities." 

Finally,  let  me  say  a  few  words  about  the  legislation  pending  in  the  Senate,  S. 
1894.  Title  II  of  the  Senate  bill  would  require  reductions  in  sulfur  dioxide  emissions 
by  12  million  tons  in  the  year  2000.  However,  in  1998,  Indiana  must  commit  to 
either  of  two  options:  capping  emissions  at  the  level  necessary  to  achieve  the  State's 
share  of  the  12  million  ton  reduction  or  imposing  a  0.9  sulfur  dioxide  emission  per 
million  Btu's  on  a  monthly  average  when  plants  reach  30  years  of  age.  Beginning  in 
the  year  2003,  all  plants  must  meet  New  Source  Performance  Standards  when  they 
reach  40  years  of  age.  The  bill  directs  the  EPA  to  revise  the  NSPS  standard,  but  it 
is  expected  to  be  at  least  as  stringent  as  the  0.9  standard,  if  not  more  so. 

This  legislation  forces  the  State  and  utilities  to  make  decisions  on  reductions 
before  the  results  of  the  clean  coal  technology  program  are  completed.  It  will  lead  to 
the  premature  retirement  of  facilities,  which  is  likely  to  accelerate  the  need  for  new 
generating  replacement  power,  further  increasing  the  costs  of  compliance.  It  makes 
little  provision  for  economic  growth. 

S.  1894,  as  a  whole,  would  essentially  federalize  the  clean  air  programs  and  make 
the  States  administrators  of  Federal  mandates.  As  such,  the  Act  loses  its  flexibility 
to  rationally  deal  with  specific  clean  air  problems  in  particular  areas.  The  bill,  in  its 
entirely,  would  cost  the  private  sector  from  $15  to  $30  billion  annually.  This  does 
not  include  administrative  costs  to  the  Federal,  State,  and  local  governments.  I 
agree  with  the  Administrator  of  the  EPA  that  the  compliance  costs  of  this  legisla- 
tion "are  out  of  proportion  to  the  benefits  to  be  achieved." 

Mr.  Chairman,  I  appreciate  this  opportunity  to  share  my  views  with  this  subcom- 
mittee. I  am  certain  the  testimony  presented  today  by  my  fellow  Hoosiers  will  be 
beneficial  to  the  subcommittee's  proceedings  on  the  acid  rain  issue. 

Mr.  Sharp.  I  might  indicate  to  our  audience  that  we  will  wel- 
come any  other  statements  that  individuals  or  organizations  wish 
to  submit.  They  will  be  available  to  members  of  the  subcommittee 
and  will  be  a  printed  part  of  the  record  of  this  proceeding  which 
will  be  a  part  of  a  larger  set  of  hearings  that  we  are  conducting  in 
Washington. 
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So  we  welcome  all  of  those  comments  and  statements.  And  given 
our  limited  time — we  try  to  have  a  variety  of  witnesses  to  repre- 
sent a  variety  of  points  of  view — I  want  to  ask  our  colleague  from 
the  State  of  Washington  if  he  has  any  comments  he  wishes  to 
make. 

Mr.  Swift.  Thank  you  very  much.  I  am  delighted  to  be  here  in 
Indiana.  This  is  my  first  time.  And  you  turned  on  good  weather, 
and  it  is  a  lovely  city  and  I  am  very  pleased  to  be  here. 

Mr.  Sharp.  We  need  another  kind  of  rain,  however.  We  need  any 
kind  of  rain  we  can  get. 

Mr.  Swift.  Well,  that  is  too  bad.  I  come  from  Western  Washing- 
ton and  anybody  who  was  ever  stationed  at  Fort  Lewis  or  anything 
like  that  thinks  that  it  is  raining  all  the  time.  And  we  have  a 
drought  out  there,  too.  So  we  have  some  sense  of  what  you  are 
going  through. 

I  am  a  supporter  of  acid  rain  legislation  who  has  never  signed 
onto  an  acid  rain  bill.  And  the  reason  I  have  not  is  I  have  never 
found  a  funding  mechanism  for  it  that  I  thought  was  fair  to  the 
industrial  Midwest. 

I  think  acid  rain  is  a  national  problem  and  I  think  that  there 
ought  to  be  some  kind  of  cost  spread  so  that  the  industrial  users, 
the  utilities,  the  individual  consumers  and  for  that  matter,  the  coal 
industries — both  our  high  sulfur  and  low  sulfur  coal  industries — 
are  not  expected  to  shoulder  the  entire  economic  burden  of  doing 
something  about  acid  rain. 

Those  two  positions  of  mine  put  me  in  a  dilemma.  Because  the 
Midwest,  largely  because  it  has  some  very  good  Members  of  Con- 
gress in  some  very  key  positions,  has  pretty  much  been  able — and  I 
am  told  they  do  not  like  the  word,  but  I  think  it  is  accurate — have 
been  able  to  stonewall  acid  rain  legislation  rather  effectively. 

There  is  not  the  remotest  question  I  think  in  anyone's  mind  that 
if  acid  rain  legislation  gets  to  the  Floor  of  the  House  it  will  pass 
and  will  pass  overwhelmingly.  So  the  legislative  process  has  been 
to  keep  it  from  ever  getting  out  of  committee. 

That  puts  some  of  us  who  have  in  fact  been  allies  of  the  Midwest, 
allies  in  the  sense  that  we  want  to  see  that  you  are  treated  fairly 
on  the  economic  side  of  this  issue,  in  a  difficult  position. 

If  the  choices  that  I  have  and  I  think  a  lot  of  my  colleagues  have 
are  between  no  acid  rain  legislation  at  all  and  something  that  is 
not  as  good  a  bill  as  we  would  like,  we  will  go  with  the  bill  that  we 
have. 

In  short,  what  I  am  saying  is,  it  is  my  sense  that  it  is  the  view  of 
an  increasing  majority  in  the  Congress  that  we  have  to  get  on  with 
this. 

And  I  know  the  frustration — I  was  talking  with  a  member  from 
West  Virginia  just  the  other  day — incredible  frustration — that 
people  want  to  move  before  a  lot  of  people  in  this  region  think  it  is 
appropriate  to  move.  But  there  is  a  rhythm  to  Congress.  And  what 
it  is  saying  is  that  the  time  has  come  to  move,  whether  it  is  this 
year  or  next  year  or  the  next  year,  I  do  not  know.  But  I  would  sus- 
pect we  will  not  get  out  of  the  101st  Congress,  the  next  Congress, 
without  acid  rain  legislation  on  the  books. 
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What  is  more  important  is  that  as  that  political  momentum 
builds  in  the  Congress,  the  ability  of  a  committee  to  hold  it  inside 
gets  less  and  less  and  less. 

You  have  things  like  the  continuing  resolution.  You  have  things 
like  the  reconciliation  bill  that  will  come  at  the  end  of  the  Con- 
gress— big,  catchall  bills,  in  which  things  can  be  stuck.  And  remem- 
ber I  said,  if  it  ever  gets  to  the  Floor,  it  is  going  to  go. 

You  also  have  the  situation  that  clean  air  itself,  on  the  non-at- 
tainment side,  has  got  some  sanctions  that  are  going  to  be  coming 
down  and  we  are  going  to  have  to  do  something  this  year,  either,  at 
the  minimum,  extend  those  sanctions,  extend  the  deadline  into  the 
next  Congress,  or  pass  some  new  clean  air  legislation. 

In  other  words,  what  I  am  saying  is,  the  chances  of  their  being 
an  opportunity  to  bring  acid  rain  legislation  to  the  Floor  of  the 
House  this  year,  is  considerable  and  should  be  something  that  is  of 
great  concern  to  you. 

The  question,  and  this  is  the  terrible  dilemma  in  which  I  think 
the  Midwest  finds  itself,  we  know  what  you  are  against,  those  of  us 
from  other  regions  and  those  of  us  that  are  concerned  with  your 
costs,  we  know  what  you  are  against.  What  are  you  for?  What  can 
you  live  with?  What  kind  of  cost  spread? 

There  is  a  large  number  of  us  in  the  Congress  I  think  that  want 
to  be  supportive  and  helpful  to  the  people  in  the  Midwest,  because, 
very  frankly,  if  we  tear  your  economy  apart  it  is  going  to  have  a 
ripple  effect  all  across  this  country.  We  cannot  insulate  the  Pacific 
Northwest  from  a  devastating  economic  hit  in  the  Midwest.  So  it  is 
in  the  self  interest  of  everybody  to  be  very  sensitive  of  this.  But  we 
have  to  know  what  you  are  for,  because  the  issue  may  well  come 
up. 

One  last  thing,  just  to  keep  you  awake  tonight.  I  am  getting  the 
sense  that  there  are  some  of  the  Members  of  Congress  who  are 
very  strongly  supportive  of  the  environmental  movement  who 
would  rather  not  do  it  this  year. 

Think  about  that.  Why  would  they  not  want  to  do  it  this  year? 

So  the  question  you  might  have  maybe  is,  is  it  smart  for  us  to  try 
and  support  some  rational  kind  of  acid  rain  legislation  with  a 
proper  cost  spread  this  year?  Those  are  political  judgments.  The 
mood  of  the  House,  whether  things  are  going  to  be  worse  or  better 
for  you  in  the  next  Congress,  those  kinds  of  issues  you  have  to 
wade  through.  But  I  do  believe  that  the  traditional  position  that 
the  Midwest  has  held  for  the  last  decade  of  saying  let  us  wait  for 
more  clean  coal  technology — there  was  a  Republican  member  from 
New  York  within  the  last  month  who  wanted  to  pull  all  the  money 
out  for  clean  coal  technology  until  we  got  acid  rain  legislation.  I  do 
not  know  whether  that  was  reported  here  in  the  Midwest. 

Due  to  some  good  work  on  the  part  of  some  of  your  folks  from 
here,  that  amendment  did  not  get  offered.  But  the  frustration  level 
in  the  East  is  growing.  And  so  you  have  to  make  some  judgments 
as  to  what  you  think  your  best  interests  are.  But  I  do  remember 
that  standing  in  a  schoolhouse  door  did  not  really  get  George  Wal- 
lace very  much  in  the  end.  And  you  might  want  to  think  about 
that  tonight,  when  you  are  lying  awake,  too. 

Mr.  Sharp.  Thank  you,  Al.  I  seriously  appreciate  that  Al  Swift 
has  been  one  of  the  members  of  our  committee  that  has  been  very 
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open  to  the  concerns  many  of  us  have  expressed  about  potential 
costs  on  this  issue  and  I  think  brings  us  a  very  serious  message 
that  needs  to  be  heeded,  that  we  in  the  Midwest,  if  we  bury  our 
heads  in  the  sand,  will  find  that  we  are  not  a  part  of  any  decision 
that  gets  made  and  if  we  are  not  part  of  the  decision  that  gets 
made,  the  chances  of  us  paying  a  greater  portion  of  the  bill  goes  up 
in  my  judgment  instead  of  going  down  and  so  I  think  it  behooves 
us  to  be  open  and  aware  and  sensitive  to  the  very  strong  concerns 
that  we  are  hearing. 

The  gentleman  from  New  Mexico,  Mr.  Richardson. 

Mr.  Richardson.  Thank  you  very  much,  Mr.  Chairman.  I  think 
Al  Swift  has  given  an  excellent  summary  of  the  political  flavor 
that  surrounds  this  bill. 

Most  of  us,  when  we  come  to  Congress — and  I  might  say  first,  I 
have  been  on  this  subcommittee  for  three  terms,  the  three  terms 
that  I  have  been  here — and  I  want  to  just  say  something  about  the 
chairman.  And  not  because  we  are  here  in  Indiana.  But  I  have 
found  him  to  be  a  man  of  unique  ability  and  fairness  and  compas- 
sion, especially  on  issues  where  we  have  disagreed.  And  we  have  on 
some  energy  issues. 

I  come  from  the  Southwest.  We  have  constant  needs  for  energy. 
We  have  needs  for  energy  deregulation.  And  sometimes  we  differ. 

But  every  time  that  we  have  had  a  matter  before  Phil  Sharp,  he 
has  been  fair,  he  has  been  tough,  he  has  been  honest  and  it  is  a 
pleasure  to  work  with  him  as  a  colleague. 

The  second  point — my  expertise  on  acid  rain  probably  is — un- 
doubtedly is  much  less  than  any  of  my  colleagues  here.  I  was  not  a 
member  of  the  gang  of  nine  or  group  of  nine.  I  have  not  been  a 
member  of  the  bipartisan  compromise.  Two  years  ago  when  the 
Waxman  bill  was  introduced  in  the  second  session  of  Congress,  I 
was  a  cosponsor,  because  I  have  a  strong  environmental  record  in 
the  West,  in  the  Southwest.  We  have  had  problems  with  forests, 
with  some  of  our  wildlife.  The  problems  have  emanated  from 
copper  smelters  coming  out  of  Mexico.  So  it  is  a  different  kind  of 
problem. 

However,  in  looking  at  the  bill  that  I  had  cosponsored,  I  saw 
some  potential  inequities.  And  those  inequities  were  on  certain  re- 
gions of  the  country  that  perhaps,  if  the  figures  were  right,  the  21.9 
percent  increase  or  whatever,  was  an  undue  share  on  an  individ- 
ual, all  of  a  sudden,  their  electric  bills,  by  the  year  1997,  going  that 
high  up. 

And  as  Al  Swift  said,  I  think  this  is  a  national  problem  that  we 
all  have  to  share. 

I  do  think  that  we  have  to  bite  the  bullet.  We  have  the  studies 
coming  out  everywhere.  And  I  think  the  time  has  come  for  the  po- 
litical leaders  in  this  country  and  the  political  leaders  in  this  State 
to  recognize  that  we  have  a  problem.  Now,  how  much  of  an  emer- 
gency it  is,  how  far  we  need  to  go  on  a  short  term  basis,  I  think 
that  probably  is  still  open,  as  the  chairman  said,  to  some  scientific 
dispute. 

But  in  the  meantime,  I  think  the  time  has  come  to  really  con- 
clude these  hearings,  proceed  with  what  we  are  doing  now,  and  if  it 
means  waiting  until  next  year  to  have  another  extension,  so  be  it. 
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But  I  think  the  American  people  demand  that  something  be  done 
equitably.  We  have  foreign  policy  problems,  too.  We  have  a  summit 
going  on  in  Canada.  And  I  think  our  Canadian  friends,  in  the 
United  States,  this  has  become  a  serious  foreign  policy  problem. 

So,  Mr.  Chairman,  Dan  Coats,  another  valued  friend  on  the  Com- 
merce Committee  who  I  think  is  known  for  his  fairness,  and  Al 
Swift  who  has  played  a  key  role  in  trying  to  achieve  this  compro- 
mise, an  extremely  difficult  task,  I  salute  you  and  I  look  forward  to 
spending  the  day  in  Indiana.  I  might  say  do  not  worry  about  your 
water  problem.  Your  problem  here  in  Indiana  is  a  temporary  one. 
My  problem  in  New  Mexico  is  a  permanent  one. 

Mr.  Chairman,  thank  you  for  inviting  me  to  your  hearing. 

Mr.  Sharp.  Thank  you  very  much.  Normally  we  pride  ourselves 
on  our  water  resources.  And  our  difficulty  is  right  now  we  need 
them  more  than  ever. 

We  are  very  pleased  to  have  with  us  a  group  of  witnesses.  We 
are  going  to  take  you  in  several  different  panels.  And  I  think  our 
folks  understand  the  general  rules.  We  will  make  a  part  of  our 
written  record  any  written  materials  that  our  witnesses  have  as 
well  as  other  folks  who  wish  to  submit  them.  And  we  would  like  to 
have  an  oral  summary  at  this  point  and  then  we  will  have  some 
questions  after  our  panel  has  spoken. 

We  are  very  pleased  to  have  with  us  today  the  Honorable  John 
Mutz,  Lieutenant  Governor,  to  represent  the  State  of  Indiana. 

John,  we  are  happy  to  hear  from  you  at  this  time. 

STATEMENTS  OF  JOHN  M.  MUTZ,  LIEUTENANT  GOVERNOR,  STATE 
OF  INDIANA;  JAMES  RYBARCZYK,  ASSOCIATE  PROFESSOR  OF 
CHEMISTRY,  BALL  STATE  UNIVERSITY;  ROBERT  W.  HILL, 
CHAIRMAN,  INDIANA  ELECTRIC  ASSOCIATION;  AND  TIM  MA- 
LONEY,  CHAIRMAN,  HOOSIER  CHAPTER,  SIERRA  CLUB 

Mr.  Mutz.  Congressman  Sharp,  thank  you  very  much.  And  I 
want  to  say  to  you  and  your  colleagues  that  we  are  pleased  you 
came  here  to  Indianapolis  and  to  Indiana.  It  is  my  understanding 
this  is  the  only  hearing  that  you  are  holding  outside  of  Washing- 
ton, D.C.  on  this  subject  and  we  very  much  appreciate,  Phil,  your 
willingness  to  come  here  and  to  allow  this  rather  large  group  of 
people  who  obviously  are  concerned  or  have  an  interest  about  the 
question  that  is  involved. 

This  issue  is  an  emotional  issue  in  the  minds  of  some  individuals 
in  this  State  and  in  those  States  that  have  proposed  and  who  seek 
the  kind  of  legislation  that  is  involved.  And  I  don't  think  there  is 
anyone  who  disputes  the  right  of  people  in  this  country  to  live  in  a 
clean  environment.  I  know  I  certainly  do  not  dispute  that  and 
would  not  be  here  if  I  did  not  have  a  definite  interest  in  that  ques- 
tion. 

Clean  air  is  obviously  one  of  the  components  of  a  healthy  envi- 
ronment and  it  is  one  that,  as  public  policymakers,  whether  we  are 
at  the  State  level  or  at  the  Federal  level,  we  need  to  pursue. 

However,  it  is  impossible  for  me  not  to  appear  here  today  and 
still  do  the  thing  that  I  am  required  to  do  as  an  official  of  the  State 
of  Indiana.  And  that  is  in  fact  to  represent  the  people  of  this  State, 
not  only  in  my  capacity  as  the  Director  of  the  Indiana  Department 
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of  Commerce  and  the  Director  of  Emplo5mient  and  Training  Serv- 
ices but  also  as  an  official  who  has  a  tremendous  interest  in  the 
kind  of  impacts  that  may  result  from  the  proposed  legislation  that 
you  have  before  you  at  the  present  time. 

I  do  ask  the  chairman  to  submit  our  total  piece  of  written  pres- 
entation, recognizing  we  have  about  4  or  5  minutes  here  to  summa- 
rize, and  I  will  do  my  best  to  do  that  hoping  to  set  up  an  opportuni- 
ty for  discussion  and  dialogue. 

Here  in  Indiana,  in  spite  of  the  fact  that  a  commerce  official  is 
likely  to  have  a  little  different  viewpoint  than  is  an  environmental 
official  in  our  State,  we  have  put  together  a  task  force  of  officials 
from  four  Indiana  departments  to  study  in  depth  the  legislation 
you  have  before  you — the  Department  of  Commerce  being  one  of 
those,  the  Department  of  Environmental  Management  being  the 
second,  the  Utility  Consumer  Counselor's  Office  the  third  and  the 
Indiana  Utility  Regulatory  Commission  the  fourth.  And  in  detail, 
this  task  force  has  been  asked  to,  as  professionally  as  possible,  ana- 
lyze the  pieces  of  legislation — H.R.  2666  and  S.  1894. 

Now,  those  bills,  as  written  and  as  they  stand  before  you  at  this 
time,  this  is  basically  what  they  show  as  far  as  Indiana  is  con- 
cerned. 

Acid  rain  control  legislation  provides  an  enormous — and  I  em- 
phasize the  word  enormous — economic  burden  on  every  Indiana  cit- 
izen who  uses  electricity. 

And  I  might  add  to  that,  or  what  purchases  made  in  factories 
and  mills  which  use  electricity  in  our  State.  And  they  are  many 
and  varied. 

Now,  our  analysis  was  designed  to  take  a  separate  look  at  utility 
rate  payers,  both  residential  as  well  as  industrial,  to  look  at  the 
impact  on  our  coal  industry  which  is  extremely  important,  particu- 
larly in  Southwestern  Indiana  in  some  35  Indiana  counties  where  it 
is  a  key  component  of  that  economy,  and  to  take  a  careful  look  at 
the  impact  on  those  particular  segments  of  our  economy  and  then 
to  look  at  the  overall  impact  on  Indiana's  economy. 

I  would  point  out  to  you  that  Indiana,  in  spite  of  our  coal  indus- 
try, is  still  a  large  importer  of  energy.  We  spend  some  $7  billion  a 
year  in  importation  of  energy,  primarily  petroleum  resources,  but 
nevertheless,  low  sulfur  coal  is  now  a  big  component.  Almost  half 
of  our  coal  consumption  coming  from  outside  the  State  of  Indiana 
due  to  the  existing  efforts  to  participate  in  the  Clean  Air  Act  of 
1970. 

Now,  our  concern  with  this  bill  is  this  primarily.  The  bill  im- 
poses schedules  in  the  near  future  that  limit,  we  believe,  the  com- 
pliance options  that  public  policymakers  have  wanted  to  be  on  the 
table.  Those  compliance  options  consist  one,  of — I  am  not  sure  the 
schedule  in  at  least  one  of  these  bills  would  allow  even  the  place- 
ment of  the  scrubbers  necessary  to  meet  the  1990  requirements. 

Number  two,  there  is  certainly  not  enough  time  nor  likely  to  be 
incentives  for  us  to  take  advantage  of  the  clean  coal  technologies 
that  have  been  funded  by  the  Congress  and  that  have  been  encour- 
aged by  the  Congress. 

And  four,  this  is  a  period  of  time  when  suddenly  the  energy 
crisis  does  not  seem  to  be  a  crisis  right  now,  in  the  minds  of  most 
people.  However,  I  was  a  part  of  State  government  during  the  time 
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period  in  which  the  issue  of  rationing  was  real,  the  question  of 
shortages  both  in  natural  gas  as  well  as  petroleum  products  were 
real  and  I  suspect  that  as  our  defendants  on  foreign  imports  in 
those  areas  continues  to  grow,  that  we  may  once  again  face  some 
very  tough  policy  decisions  at  the  Federal  level  and  at  the  State 
level. 

It  is  for  these  reasons  that  I  would  not  want  to  totally  eliminate 
from  our  energy  mix  the  midrange  and  high  range  sulfur  coal 
which  is  so  plentiful  in  this  part  of  the  United  States.  This  legisla- 
tion may  very  well  make  it,  due  to  the  options  that  it  places  on  the 
table. 

For  example,  when  you  say  to  a  utility,  do  you  put  scrubbers  in 
or  do  you  buy  low  sulfur  coal,  your  utility  regulatory  industry  is 
likely  to  say  well,  we  want  the  least  cost  option,  and  at  least  in  the 
short  run  that  is  likely  to  be  low  sulfur  coal  and  so  as  a  result  our 
coal  industry  absolutely  is  eliminated  or  at  least  declines  so  sub- 
stantially that  there  is  very  little  left  of  it. 

It  is  a  major  energy  resource  for  the  State  of  Indiana  and  in  the 
United  States  and  I  would  hate  to  see  it  relegated  to  a  position  in 
which  it  was  not  part  of  that  energy  mix  as  we  approach  it. 

But  I  think  there  are  going  to  be  some  very  challenging  days  in 
the  future,  because  the  petroleum  glut  will  not  be  with  us  forever. 

Now,  these  choices  that  we  are  talking  about  that  I  think  the  bill 
raised,  in  terms  of  the  utility  industry,  basically  give  them  the  two 
choices  I  mentioned — scrubbers,  or  switch  to  low  sulfur  coal. 

Compliance  costs  under  our  estimate  and  under  our  model  were 
estimated  to  be  $2.4  billion  in  capital  in  this  State  for  scrubbers 
and  over  $205  million  annually  in  increased  fuel  and  other  operat- 
ing expenses. 

I  would  point  out  that  our  utilities,  some  more  than  others,  to  be 
sure,  have  already  taken  substantial  steps  to  reduce  emissions  and 
those  steps  are  now  showing  actual  progress. 

Some  of  the  most  recent  figures  I  have  seen,  in  Indiana  sulfur 
dioxide  emissions  dropped  11.5  percent  from  1984  to  1986  and  in 
addition,  we  project  a  25  percent  decline  between  2980  and  1996, 
assuming  compliance  with  existing  law  that  is  now  in  place  and 
taking  place  in  the  State  of  Indiana. 

So  the  first  issue  is  its  impact  on  the  utility  industry. 

The  second  deals  with  the  coal  industry  itself.  The  bill's  schedule 
will  force  additional  switches  we  believe  from  high  sulfur  coal,  or 
to  high  sulfur  coal,  most  of  which  will  come  from  outside  the  State 
of  Indiana,  that  will  reduce  Indiana's  annual  production  of  coal  we 
estimate  3.7  million  tons  due  to  fuel  switching.  This  will  eliminate 
immediately  more  than  900  mining  jobs  and  additional  impact  on 
jobs  of  related  industries  of  some  3,000  jobs. 

These  impacts  are  localized  as  I  said  in  Southwestern  Indiana 
where  about  35  percent  of  our  miners  are  already  unemployed.  The 
overall  unemployment  rate,  contrary  to  the  statewide  average, 
which  is  only  4.8  percent  is  almost  7.5  percent  in  that  part  of  the 
State.  If  we  added  those  additional  3,000  jobs  lost,  the  unemploy- 
ment rate  would  increase  to  roughly  9  percent. 

So  we  have  talked  here  about  the  utility  industry,  the  coal  indus- 
try. Now,  finally,  the  industrial  segment  of  our  economy. 
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As  you  now,  there  are  limits  placed  in  at  least  one  of  these  bills 
that  deals  with  the  residential  rates,  the  10  percent  cap,  but  it  does 
not  cap  or  change  industrial  rates  under  the  proposal.  We  believe 
that  the  majority  of  Indiana  electricity  currently  is,  at  least  over 
half  is  now  generated  by  locally-mined  coal  in  the  State  of  Indiana, 
and  part  of  the  efficiency  of  that  of  course  is  the  coal  is  nearby, 
transportation  costs  are  lower  and  that  makes  it  a  very  efficient 
setup  in  terms  of  our  industrial  setup  at  the  present  time.  And  I 
can  tell  you  that,  as  the  official  who  is  responsible  for  attracting 
new  industry  and  new  investments  by  existing  companies  and  by 
those  that  are  looking  at  Indiana  as  a  place  to  create  jobs,  that  our 
utility  rates  are  an  attraction  at  this  particular  time.  They  are 
making  a  difference  in  our  ability. 

Now,  these  industries  will  be  forced,  we  believe,  to  incur  signifi- 
cant electricity  cost  increases  or  direct  cost  increases  due  to  the  re- 
quirements in  the  acid  rain  bills.  I  guess  I  can  say  that  this  econo- 
metric model  that  we  have  put  together  is  designed  to  simulate  the 
impact  of  electric  rate  increases,  the  ones  that  Congressman  Sharp 
referred  to,  the  same  general  figures  are  employed,  and  what  it 
does  basically  is  give  us  an  indication  of  what  the  overall  Indiana 
economy  would  feel  under  this  situation. 

Indiana  manufacturers  are  faced  with  what  we  would  refer  to  as 
a  general  3.2  percent  increase  in  production  costs  which  leads  to  a 
loss  at  market  of  about  5.28  percent  of  Indiana  industrial  produc- 
tion. This  again  is  an  econometric  model  designed  to  study  the 
overall  impacts  at  least,  leaving  other  things  constant.  Total  State 
employment  would  decline  by  20,200  jobs,  under  this  economic 
study.  State  personal  income  would  suffer  at  least  over  $400  mil- 
lion per  year. 

So  as  I  said  to  you,  I  am  here  because  Indiana  wants  to  be  a  part 
of  the  solution  to  a  legislative  dilemma,  as  it  was  described  by  your 
colleagues,  Congressman  Sharp,  and  yet  at  the  same  time  I  cannot 
sit  back  as  a  State  official  and  not  point  out  the  enormous  impact 
that  this  legislation  as  proposed  would  have  on  the  State  of  Indi- 
ana. 

It  is  those  kinds  of  figures  that  bring  me  here  today.  And  I  must 
admit,  I  share  some  of  the  difficult  choices  that  must  be  made  lo- 
cally and  at  the  Federal  level.  So  often  in  government,  it  seems 
that  we  have  principles  that  we  all  agreed  to  individually,  prag- 
matically, to  come  head  to  head.  And  those  principles  are  tough  to 
deal  with.  And  this  is  one  in  which  we  find  the  principle  of  employ- 
ment for  everybody  who  wants  a  job,  who  has  the  ability  to  hold  a 
job,  which  I  think  we  all  agree  is  one  of  our  overriding  goals,  faced 
with  an  issue  that  may — although  the  scientific  evidence  is,  accord- 
ing to  the  experts,  not  totally  clear — may  have  an  impact  on  envi- 
ronmental concerns  in  other  parts  of  the  United  States.  And  so  it  is 
that  kind  of  quandary  that  brings  me  here  with  the  information 
and  with  the  commitment  that  we  stand  ready  to  provide  you  with 
analysis  of  any  of  the  proposals  that  may  come  before  you  as  time 
goes  along — whether  it  is  Celeste-Cuomo  or  whatever  it  happens  to 
be. 

Mr.  Chairman,  thank  you  very  much  for  a  chance  to  speak. 

[The  prepared  statement  of  Mr.  Mutz  follows:] 
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STATEMENT  OF  LT.  GOVERNOR  JOHN  M.  MUTZ 
HOUSE  OF  REPRESENTATIVE'S  ENERGY  AND  POWER  SUBCOMMITTEE 

JUNE  20,  1 988 


Mr.  Chairman  and  Members  of  the  Subcommittee: 

As  Lt.  Governor,  i  am  in  charge  of  the  economic  development  program  for  the  state 
which  includes  the  Department  of  Commerce  and  the  Energy  Division.  Our  state  is 
enjoying  a  great  deal  of  economic  success.  Our  employment  rate,  at  ^.8%,  is  lower  than 
the  national  average.  Over  750  projects  have  been  developed  in  the  state  which  have 
created  or  retained  over  132,000  jobs.  Indiana  has  a  quality  business  environment  that  is 
an  incentive  for  growth  for  existing  industries  and  attracts  new  businesses  to  our  state. 
State  and  national  policies  should  assist  ttiese  efforts,  not  deter  our  accomplishments. 

The  current  acid  rain  bills  being  considered  by  Congress  threaten  our  economic 
successes.  Indiana's  economy  and  environment  are  equally  important  priorities.  These 
are  not  mutually  exclusive  goals.  A  healthy  environment  is  a  goal  we  all  earnestly 
pursue.  It  is  for  this  reason  that  utilities  and  industries  in  Indiana  and  across  the  United 
States  portion  of  this  continent  are  investing  $30  billion  dollars  annually  to  reduce 
emissions.  The  effort  has  been  successful.  In  Indiana  alone,  sulfur  dioxide  emissions 
dropped  11.5%  from  1984  to  1986.  In  addition,  a  study  by  the  Indiana  Cool  Council 
projects  that  Indiana's  sulfur  dioxide  emissions  will  decline  by  25%  from  1980  through 
1996.  Indiana  industries  are  investing  in  emission  control  procedures,  including  the 
purchase  of  scrubbers.    The  Clean  Air  Act  set  guidelines  and  we  are  seeing  results. 

The  desire  by  Congress  is  to  further  amend  this  act  and  although  the  intensity  of  the  acid 
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rain  problem  is  stiil  being  researched,  the  current  acid  rain  bills  being  considered  have  a 
devastating  effect  on  Indiana's  economy.  Four  state  agencies,  the  Department  of 
Commerce,  Defxirtment  of  Environmental  Management,  Utility  Consumer  Counselor's 
office  and  the  Indiana  Utility  Regulatory  Commission,  analyzed  the  impact  of  two 
representative  bills,  H.R.  2666  and  S.  1894,  to  examine  what  they  would  cost  Indiana  if 
implemented.  The  analysis  shows  that  acid  rain  control  legislation  would  impose  an 
enormous  economic  burden  on  utilities,  coal  miners,  industrial  employees  and  utility 
ratepayers, 

Indiana  utilities  are  faced  with  expensive  choices  in  order  to  meet  the  standards 
addressed  in  this  bill.  The  bill  imposes  schedules  in  the  near  future  that  limit  compliance 
options.  One  of  two  compliance  strategies  is  feasible:  Installation  of  scrubbers  or 
switching  to  lower  sulfur  coal.  The  analysis  predicts  capital  investments  of  over  $2.4 
billion  for  scrubbers  end  over  $205  million  annually  in  increased  fuel  and  other  operating 
expenses.  However,  it  may  already  be  too  late  for  utilities  to  install  scrubbers  and  meet 
the  statewide  limits  imposed  by  this  bill. 

The  bill's  schedule  will  also  most  likely  force  additional  switches  from  high-sulfur  local 
cool  to  low-sulfur  out-of  state  coal  with  great  impact  on  coal  production  in  Indiana.  At 
least  3.7  million  tons  of  Indiana  coal  would  be  displaced  due  to  fuel  switching.  This 
displacement  could  eliminate  more  than  900  mining  and  almost  3,000  related  jobs.  The 
impacts  are  localized  in  IS  southwestern  Indiana  counties  where  35%  of  miners  are 
already  unemployed  and  the  overall  unemployment  rate  is  7.5%.  If  the  3,000  job  figure  is 
factored  in,  the  unemployment  rate  would  be  nearly  9.0%. 

The  sulfur  dioxide  control  costs,  particularly  to  Indiana  utilities,  will  be  substantial.  The 
majority   of   Indiana   electricity    Is   generated   by    combustion   of    local    high-sulfur  coal. 
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Indiana's  efficient  coal  mining,  coupled  with  it's  proximity  to  local  power  plants,  yields 
inexpensive  electricity.  Much  of  the  nation's  heavy  industry  and  basic  manufacturing  is 
located  in  Indiana  and  the  Midwest  for  these  reasons.  These  industries  will  be  forced  to 
incur  significant  electricity  cost  increases,  or  direct  cost  increases  due  to  the 
requirements  in  the  acid  rain  bills.  Low  utility  rates  are  an  economic  development 
advantage  for  attracting  new  businesses  to  our  state,  but  these  increases  will  reduce  the 
effectiveness  of  that  current  incentive. 

Recently,  our  analysts  used  an  econometric  model  of  the  Indiana  economy  to  simulate 
the  impact  of  electric  rate  increases  for  the  industrial  sector,  to  give  us  a  feel  for  the 
economic  impact  of  acid  rain  control  legislation.  Since  H.R.  2666  does  not  limit  the 
increase  in  industrial  electric  rates,  we  can  draw  some  conclusions  about  how  our  state 
will  fare. 

Cost  increases  lead  to  job  losses  in  related  industries.  Using  only  a  14%  increase  in 
electric  rates,  Indiana  manufacturers  are  faced  with  a  3.2%  increase  in  production  costs, 
which  leads  to  a  loss  of  market  for  5.28%  of  Indiana  industrial  production.  As  a  result  of 
the  reduction  in  manufacturing,  total  state  employment  declines  by  20,200  jobs  and  state 
personal  income  is  cut  by  $420.8  million  per  year.  A  conservative  estimate  of  jobs  lost  in 
Indiana  manufacturing  industries  is  4,820  with  total  lost  shipment  value  of  two-thirds  of 
a  billion  dollars.  Particularly  hard  hit  are  Indiana's  many  metals  and  machinery 
industries.   For  example: 

a  central  Indiana  foundry,  which  employs  500  workers,  would  face 
a  33%  increase  ($552,600)  annually  in  electricity  costs. 

A  rubber  products  firm  will  witness  a  $351,000  increase  annually  in 
electric  costs  (3  l%):  750  employees  will  be  effected. 
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A  meal  packing  plant  with  300  empioyees,  will  feel  a  $34,^38  increase 
in  electric  costs  (26%):    750  employees  will  be  affected. 

A  southern  Indiana  nursing  home  will  have  a  $4,095  higher  annual  electric 
bill  -  a  9%  increase. 

Under  the  two  pieces  of  legislation  being  considered  in  Congress,  increases  for  a  majority 
of  Indiana  residences,  businesses  and  industries  will  be  over  20%: 


Utility 

Territory 

PS  I 

IPALCO 

SIGECO 

NIPSCO 

Indiana/Michigan 

Hoosier  Energy 


Utility  Rate  Increases 

H.R.2666 
%  imoact 


27.7% 

20.4% 

14.5% 

7.3% 

6.8% 

6.8% 

S.I894 

%  Impact 
50.8% 
47.7% 
48.9% 
26.0% 
23.3% 
6.9% 


Although  H.R.  2666  has  provisions  to  attempt  to  provide  some  limits  on  how  high 
residential  rates  can  climb,  the  legality  of  those  methods  i^  questionable  under  Indiana 
law.  The  bill  requires  that  all  residential  rate  increases  be  substantially  equivalent 
throughout  the  state  as  a  pre-condition  to  receipt  of  subsidy  payments.  Indiana  law 
dictates  that  ratepayers  cannot  pay  for  utility  costs  from  which  ttiey  do  not  receive  a 
direct  benefit.  To  the  extent  that  a  ratepayer  is  required  to  pay  excess  amounts  to 
"equalize"   the  rates  of  another  utility  ratepayer,  the  requirement   for  such  a  payment 
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would  be  unlawful.  Also,  a  ratepayer  for  a  utility  tixit  has  already  taken  substantial 
steps  toward  compliance  (with  limits  consistent  with  the  bill)  would  be  doubly  impacted 
since  his  rates  already  reflect  increased  costs  associated  with  sulfur  dioxide  control. 

The  rate  increases  predicted  by  our  analysis  impact  four  crucial  areas:  our  existing 
industrial  economy,  our  efforts  to  attract  new  industries  and  create  jobs  and  most 
importantly,  Indiana  residents  reliant  upon  electic  power.  As  you  consider  the  issue,  I 
urge  you  to  consider  mechanisms  which  lessen  economic  shock,  allow  for  the 
development  of  Clean  Coal  Technology  and  recognize  the  importance  of  midwestern  coal 
reserves  to  this  nation. 

1  understand  that  there  are  alternatives  to  these  acid  rain  bills  being  considered.  Because 
these  proposals  are  relatively  recent  and  some  are  still  not  finalized,  we  have  not  had 
time  to  properly  analyze  their  impact  on  our  state.  While  these  proposals  are 
noteworthy,  our  state  will  not  support  solutions  that  so  significantly  burden  Indiana 
residents  and  businesses  as  in  the  current  proposals. 

Hoosiers  citizens  are  concerned  with  their  environment  and  the  environment  of  others. 
However,  there  are  no  assurances  that  the  controls  suggested  in  this  legislation  solve  the 
problem.  The  massive,  accelerated,  national  acid  rain  research  program  established  and 
funded  by  Congress  should  be  given  time  to  finish  the  job.  Resolution  of  many  of  the 
significant  scientific  uncertainties  surrounding  the  acid  rain  issue  is  warranted  before 
Indiana  and  this  nation  invest  the  considerable  resources  needed  to  implement  acid  rain 
control  legislation.  It  would  be  irresponsible  to  impose  economic  hardships  on  the  people 
of  this  region  for  a  control  program  of  uncertain  benefit  and  effectiveness. 

I  appreciate  the  opportunity  to  provide  Indiana's  perspective  on  the  imoortant  oiece  of 
legislation  in  front  of  your  subcommittee.  Our  recent  formation  of  a  new  state 
environmental  agency  symbolizes  our  commitment  to  protecting  the  environment. 
Indiana  is  ready  to  meet  the  demands  this  issue  presents,  but  ask  you  to  weigh  the 
economic  and  environmental  consequences  of  your  actions  on  our  state. 
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Mr.  Sharp.  Thank  you  very  much.  We  have  appreciated  the 
analysis  already.  You  have  already  indicated  you  will  continue  the 
cooperation  of  various  State  agencies  in  helping  us  to  be  better  in- 
formed about  direct  impacts,  and  we  will  need  that  help  as  further 
proposals  grow  and  variations  on  these  proposals  will  undoubtedly 
arrive  on  our  doorsteps  during  the  legislative  process. 

I  am  going  to  take  you  slightly  out  of  order  and  turn  to  Dr.  Ry- 
barczyk.  Dr.  Rybarczyk,  we  are  delighted  you  are  here.  He  had  a 
very  serious  accident  on  Saturday  and  was  still  very  determined  to 
get  here,  and  we  respect  and  appreciate  your  commitment  to  trying 
to  help  us  with  the  data  that  you  have. 

Dr.  Rybarczyk  is  Associate  Professor  of  Analytical  Chemistry 
with  Ball  State  University,  certainly  an  extremely  important  insti- 
tution in  the  Second  Congressional  District,  since  I  was  on  the  fac- 
ulty there,  and  undoubtedly  it  is  difficult  to  know  why  Purdue  or 
I.U.  would  be  involved  at  all.  But  we  are  delighted  that  Ball  State 
is  well  represented. 

But  in  a  personal  way,  Dr.  Rybarczyk,  we  are  very  pleased  that 
you  are  with  us  this  morning  and  certainly  can  appreciate  if  you 
want  to  slip  away  after  your  testimony.  We  will  leave  it  to  you  as 
to  how  long  you  feel  you  can  stay. 

I  think  we  are  going  to  have  a  slide  presentation. 

STATEMENT  OF  JAMES  RYBARCZYK 

Mr.  Rybarczyk.  Thank  you.  Congressman  Sharp  and  other  dis- 
tinguished Congressmen.  I  do  appreciate  the  opportunity  to  be  able 
to  speak  with  you  today.  And  despite  the  adversity,  I  felt  it  was 
very  important  to  come  and  share  a  little  bit  about  what  I  have 
been  doing  for  about  the  last  7,  8  years. 

I  have  been  very  interested  and  active  in  the  acid  rain  controver- 
sy since  about  1976  and  have  been  working  actively  in  it  for  the 
last  7  to  8  years.  And  I  have  been  working  primarily  here  in  the 
State  of  Indiana.  And  one  of  the  philosophies  that  I  followed  over 
this  time  was  based  on  a  quote  by  one  of  our  other  distinguished 
Senators,  Richard  Luger,  who  quoted  after  the  release  of  the  Na- 
tional Academy  of  sciences  Study  back  in  the  Autumn  of  1983,  and 
I  quote  this  directly: 

"At  present,  scientific  evidence  does  not  establish  that  Midwest- 
ern emissions  are  primarily  responsible  for  the  acid  rain  problems 
of  distant  areas.  The  closer  a  source  of  emissions  is  to  an  affected 
area,  the  greater  the  benefits  that  can  be  achieved  from  a  given  re- 
duction in  emissions."  And  what  that  translates  to  me  is  that  the 
closer  you  are  to  the  source  of  what  these  emissions  are  causing 
the  acidity  problem,  the  more  benefits  you  will  see  if  that  problem 
is  cleaned  up. 

And  since  Indiana  has  been  targeted  as  one  of  the  major  emitters 
that  is  causing  problems  up  in  the  Northeast  and  various  other 
areas,  by  this  consequence  and  this  logic  it  appears  that  we  are  re- 
ceiving a  large  majority  of  what  we  are  sending  up  into  the  atmos- 
phere that  is  causing  this  pollution  that  we  are  being  targeted  for. 

We  have  been  targeted  as  having  seven  out  of  the  top  50  worst 
sulfur  dioxide  emitters.  The  State  has  been  targeted  as  being  the 
second  largest  sulfur  dioxide  emitter  behind  Ohio.  If  we  really  are 
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the  villain  that  we  are  portrayed,  we  should  be  and  we  are  seeing 
effects  right  here  in  the  State. 

So  a  cleanup  will  involve  benefits  to  our  State  and  the  Midwest 
in  general  and  I  think  that  is  very  important.  It  has  been  some- 
thing that  has  been  tremendously  ignored. 

New  England  has  its  problems,  but  I  think  a  large  majority  of 
what  is  happening  is  occurring  right  here  in  the  State.  What  I 
would  like  to  show  you  today  is  some  of  the  work  that  we  have 
been  doing  for  the  last  7  years  to  show  some  of  the  problems  in  the 
State  of  Indiana. 

[Slide  presentation) 

Mr.  Rybarczyk.  Now,  a  lot  of  these  power  plants  that  have  been 
targeted  are  enlarged  1,000  footers  that  are  being  used  instead  to 
transmit  the  pollution  long  distance,  the  sulfur  dioxide  into  New 
England.  However  a  large  majority  of  Indiana  power  plants  such  as 
this  one  in  Crockettesville  are  between  100  and  200  feet  in  height. 
They  are  not  going  to  be  transmitting  pollutants  long  range  more 
than  100  or  200  miles  down  range.  The  pollutants  from  these  will 
not  reach  New  England. 

OK.  In  addition  to  that,  this  is  the  one  in  Ball  State.  This  one  is 
149  feet  high.  We  are  going  to  be  seeing  the  impact  right  in  Muncie 
and  in  the  Delaware  County  area  of  Eastern  Indiana. 

And  so  we  will  be  seeing  the  effects  of  these  pollutants  if  there 
are  any  effects,  and  that  is  what  we  tried  to  study  in  my  particular 
research. 

One  of  the  things  we  are  interested  in  are  structural  materials, 
primarily.  One  of  the  major  exports  of  the  State  of  Indiana  is  lime- 
stone and  one  of  the  studies  we  did  was  to  look  at  the  effects  of 
acidity  on  limestone.  We  were  one  of  the  first  groups  in  the  world, 
actually,  not  just  the  Nation,  to  be  studying  these  types  of  prob- 
lems. We  presented  our  work  in  Washington  several  years  ago  and 
we  were  the  only  ones  to  have  any  scientific  hard  data  to  show 
some  of  the  effects  chemically  of  how  acidity  does  affect  structural 
materials.  And  this  is  just  some  Indiana  limestone  that  we  have  ex- 
posed to  two  different  pHes  to  the  equivalent  for  the  equivalent  of 
10-years  of  rainfall,  and  you  can  see  the  pitting  that  is  occurring  in 
some  of  these  rocks  at  pH3  and  pH4. 

This  just  shows,  and  again  it  is  just  some  data  that  I  threw  to- 
gether here  on  the  spur  of  the  moment  because  of  my  time  limita- 
tion. This  just  shows  how  some  of  the  material  is  stripped  off  of 
various  different  materials. 

This  is  the  calcium  in  the  limestone  that  is  being  stripped  off 
from  the  top.  The  one  with  the  sharp  spike  is  coming  out  of  Indi- 
ana limestone.  The  second  one  is  coming  out  of  marble.  And  the 
one  at  the  bottom  is  nitrite,  which  is  a  much  stronger  material. 
And  this  shows,  this  is  being  stripped  at  pH3  and  it  shows  how  the 
acidity  does  affect  and  decay  the  various  different  structural  mate- 
rials. 

This  is  at  various  different  pHes.  This  is  at  pH3.  This  is  just  Indi- 
ana limestone  at  pH3,  pH4  and  pH5.  The  bottom  scan  is  pH5.  The 
middle  scan  is  pH4  and  the  top  scan  is  pH3  and  you  can  see  how 
much  more  is  stripped  off  at  pH3  than  at  pH5.  The  neutral  concen- 
tration of  acidity  or  the  pH  of  acid  rain  is  5.6,  just  as  common 
clean  rain.  So  that  is  why  we  use  the  pH5.  And  you  can  see  not 
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much  is  stripped  off  at  pH5.  By  the  time  you  go  down  to  pH3  a 
considerable  amount  of  limestone  is  stripped  off. 

Now,  to  show  you  some  examples,  this  is  a  classic  example  in  the 
City  of  Chicago.  This  is  at  the  field  museum  here  in  the  Midwest. 
And  if  you  ever  have  the  opportunity  to  go  up  there  you  can  wit- 
ness this  for  yourself.  It  does  not  take  a  Ph.D.  to  go  and  look  at 
these.  And  feel  free  to  do  this,  because  it  is  a  very  dramatic  exam- 
ple. 

This  is  one  of  the  colonies  made  out  of  Georgian  marble  on  the 
south  side  of  the  building.  It  is  an  open  portico  and  it  is  exposed  to 
all  of  the  elements,  all  of  the  gases,  the  dry  deposition.  The  only 
difference  is  the  inside  is  shielded  from  the  sun  and  from  the  ma- 
jority of  the  rain  and  the  outside  is  exposed  to  dust.  And  if  you 
were  to  look  closely  at  the  two  edges,  the  inside  edges  of  the  scal- 
loped, raised  portions  on  the  inside  are  fairly  sharp  and  the  outside 
are  very  corroded  and  dissolved  away. 

And  I  will  show  you  closeups  of  these. 

This  is  the  inside  edge.  And  you  can  see  how  sharp  it  looks.  This 
was  constructed  in  1921  so  it  is  about  63  years  old  and  it  does  look 
like  it  was  just  chiseled  yesterday.  It  is  very,  very  smooth,  exposed 
to  the  same  gases  as  the  rest  of  the  colony.  The  only  difference  is  it 
was  not  exposed  to  the  rain. 

This  is  what  the  outside  edge  looks  like.  I  went  up  and  measured 
this  very  carefully  and  at  various  different  areas  and  over  one  half 
inch  of  the  material  has  corroded  away  in  a  period  of  60  years.  So 
we  are  talking  about  structural  integrity  and  structural  features  of 
this  material.  And  this  is  supposedly  marble  again  which  is  much 
stronger  than  limestone. 

Based  on  our  calculations  that  we  just  did  in  the  laboratory  on 
those  other  scans  that  I  showed  you,  we  concluded  that  in  the 
period,  based  upon  the  average  pH  of  this  part  of  the  country, 
based  upon  the  material  that  we  used  in  the  limestone,  we  predict- 
ed that  .47  inches  of  the  material,  or  .5  inches,  a  half  inch  of  mate- 
rial, should  have  disappeared,  and  we  measured  .47  inches.  So  our 
laboratory  work  has  concurred  tremendously  and  very  surprisingly 
with  what  has  actually  been  happening  in  nature.  And  we  were 
very,  very  pleased  with  this. 

Looking  closer  to  home,  you  can  walk  out  the  door  and  go  down 
the  street  and  look  at  these  yourself.  It  is  currently  under  a  $10 
million  plus  restoration  to  restore  this  and  they  are  not  going  to 
restore  these  features.  This  is  on  the  west  face  of  the  memorial  and 
you  can  go  around  and  look  at  this.  You  can  barely  read  that  it 
still  says  U.S.  on  the  imprinting  on  there.  I  have  no  idea  what  the 
rest  of  it  says.  And  you  can  look  at  the  damage  on  the  west  and  the 
south  sides  of  the  monument. 

In  direct  contrast,  this  is  on  one  of  the  entrances  to  the  monu- 
ment and  if  you  look  very  closely,  again,  it  is  exposed  to  the  same 
gases.  The  only  difference  is  it  is  not  exposed  to  the  rain.  You  can 
still  see  the  chisel  marks  when  this  monument  was  erected  at  the 
turn  of  the  century. 

And  so  the  only  difference  is  the  acidity  apparently  in  the  rain- 
fall or  the  action  of  the  rainfall  on  this  particular  memorial.  This 
is  Indiana  limestone. 
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A  little  bit  closer  to  home  for  me,  this  is  in  Muncie  Cemetery. 
And  the  Federal  Government  is  very  concerned  about  this,  and  at 
that  conference  in  Washington  we  had  a  lengthy  discussion  about 
the  Federal  grave  sites  and  the  grave  markers  that  are  being  used. 
This  is  currently,  the  current  VA  ones  that  are  being  used  are 
made  out  of  marble  and  these  are  of  marble  and  this  is  in  Muncie 
Cemetery  near  our  industrial  district,  and  this  one  you  cannot  see 
it,  being  cut  off  on  the  bottom. 

This  was  erected  in  1978.  And  you  can  observe  the  sharpness  of 
the  letters.  The  VA  is  currently  conducting  a  massive  study  on  this 
in  Arlington  National  Cemetery.  Again,  we  were  one  of  the  first 
ones  to  present  data  on  the  letter  desk. 

This  is  what  one  looks  like  erected  in  1978.  This  is  one  erected  40 
years  earlier.  And  you  can  see  what  has  happened  to  the  letters, 
how  they  have  washed  away,  how  they  have  eroded,  how  they  have 
broadened. 

We  went  around  and  measured  the  letters  on  various  different 
stones  and  this  is  a  beautiful  chronological  dating  system.  And  I 
want  to  show  one  more.  This  is  not  marble,  this  is  granite. 

And  what  we  are  looking  at  is  the  letter  depths  on  the  left  hand 
scale  versus  chronology  on  the  bottom  scale,  which  is  hardly  ob- 
servable on  this.  But  it  just  goes  from  approximately  1900  to  1980. 
And  you  notice  what  happens.  Initially  the  letters  gain  in  depth 
slightly  as  they  become  deeper  from  the  erosion,  but  then  as  the 
face  washes  away  you  can  see  that  the  material  slowly  erodes  away 
and  the  letters  will  disappear. 

There  was  a  very  interesting  artifact.  If  you  notice  both  of  those 
plots,  one  is  for  the  granite,  which  is  technically  much,  much 
harder  and  acid  resistant  and  the  other  one  is  the  marble  which 
should  erode  a  little  bit  faster,  yet  they  are  both  eroding  at  ap- 
proximately the  same  rate. 

And  the  one  thing  to  be  noted  on  both  of  those  scans  is  approxi- 
mately in  1937,  or  between  1935  and  1940,  there  was  a  very  sharp 
increase  in  the  amount  of  erosion  that  occurs. 

For  a  long  period  of  time  we  were  very,  very  concerned  as  to 
what  caused  that  little  glitch  in  the  graph  and  recently  I  inferred 
from  oral  history  in  Delaware  County  that  at  that  time  one  of  the 
auto  manufacturers  opened  up  a  sulfuric  acid  plant  very  near  to 
the  cemetery  in  Muncie  and  apparently  that  is  what  caused  that 
glitch.  Apparently  there  was  so  much  sulfuric  acid  in  the  air  that 
it  caused  the  erosion  of  the  stones.  And  that  is  what  we  have  as  a 
conclusion  for  what  caused  that  particular  glitch  in  there  which  is 
quite  surprising.  So  you  can  see  the  effect  of  very  concentrated  acid 
on  structure  materials. 

Also  I  talked  to  numerous  people  in  the  cemetery  industry  and 
they  claim  now  that  they  will  no  longer  accept  either  marble  or 
limestone  grave  markers.  The  only  thing  that  will  be  accepted  is 
granite  because  it  is  the  only  thing  that  can  withstand  most  types 
of  erosion. 

We  have  also  looked  at  structural  materials  of  a  metallic  nature, 
primarily  bronze.  This  is  one  of  the  statues  at  Ball  State  University 
that  has  recently  undergone,  as  have  many  statues  in  Washington 
and  Chicago,  major  restoration  at  the  expense  of  $75,000  just  to  re- 
store this  one  statue,  replate  it  and  coat  it  with  plastic  so  that  it 
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will  be  impervious  to  any  type  of  precipitation.  That  is  an  expense 
of  $75,000  just  for  one  statue.  A  significant  expense. 

We  have  also  looked  at  the  leaching  from  these  materials  chemi- 
cally. The  top  scan  is  pH3,  the  bottom  two  scans  are  pH4  and  5.  So 
again  the  pH3  seems  to  be  a  point  where  a  significant  amount  of 
material  is  being  leached  off  of  these  materials. 

We  have  also  been  looking  at  some  of  our  other  projects.  These 
are  not  showing  up  very  well.  We  are  looking  at  coal  and  analyzing 
coal  for  trace  metals  and  then  we  are  analyzing  the  acid  precipita- 
tion found  in  Indiana  and  we  are  trying  to  correlate  what  is  found 
in  the  coal  at  the  source  and  trying  to  trace  that  back  as  to  where 
the  precipitation  is  falling.  We  are  currently  working  on  this 
project. 

The  majority  of  our  project  was  conducted  between  the  years 
1982  and  1985.  And  through  the  graciousness  of  the  Central  Indi- 
ana Rotary  Clubs  who  supplied  the  volunteer  labor  we  established 
a  sampling  station  system  net  work  across  central  Indiana.  And 
these  are  where  all  of  the  sites  were  located  across  central  Indiana. 
Not  concurrently  with  the  Federal  program  where  only  one  sam- 
pling site  is  located  or  two  sampling  sites  located  in  each  State  we 
located  up  to  30  different  sampling  sites  just  across  the  central  belt 
of  Indiana  to  determine  what  is  the  precipitation  falling  here 
within  the  State.  And  therefore  we  could  document  what  is  occur- 
ring across  the  State.  If  Indiana  is  contributing  a  major  amount  of 
acid  precipitation  we  should  be  seeing  effects  very  close  here  to 
home.  If  we  are  not  causing  the  problems  we  should  not  be  seeing 
this  effect  across  the  State. 

What  the  three  sets  of  numbers  are  on  each  dot  are  the  3-year 
period  1982,  1983  and  1984  and  at  each  individual  location  and 
these  are  the  weighted  averages  of  the  pHes  at  each  individual  lo- 
cation for  every  precipitation  event  that  year.  We  are  talking  about 
a  significant  number  of  data  points,  approximating  3,500. 

And  what  we  have  done  is,  these  people  have  volunteered  their 
labor  to  go  out,  sample  the  rain  according  to  a  standard  protocol,  to 
go  out,  collect  it,  preserve  it,  collect  it  for  my  analysis,  and  we  went 
in  and  did  all  the  chemical  analyses  on  these  samples. 

This  was  all  done  with  volunteer  labor.  It  was  not  part  of  the 
$100  million  studies  that  the  Federal  Government  was  doing.  We 
did  this  because  these  people  were  interested  in  finding  out  what 
was  happening  within  the  State  and  I  tip  my  hat  to  them,  because 
it  was  a  very  difficult  effort  for  them  to  do. 

Anyway,  if  you  look  at  these  you  can  see  that  the  average  across 
the  State  is  right  around  the  4.1  region.  However,  for  the  second 
year,  the  pHes  were  slightly  lower  and  significantly  lower  at  some 
stages.  This  was  a  drought  year,  and  the  1983-1984  year  was  a  sig- 
nificant drought  year  within  the  State  and  the  pHes  did  drop  con- 
siderably. 

And  so  what  we  are  talking  about  in  the  three  regions,  very  simi- 
lar to  those  I  used  in  the  studies,  and  then  in  the  third  year  of  the 
study  the  pHes  had  come  back  up  and  they  do  cycle  up  and  down. 
We  were  talking  about  the  standard  average  base  for  one  annual 
rainfall,  a  pH  in  the  very  low  4  regions,  right  around  4.0. 

The  other  thing  to  be  noted  by  this  plot  is  that  if  you  look  across 
the  State  there  does  not  seem  to  be  much  difference  in  the  pHes 
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for  a  given  year  whether  you  are  on  the  Western  border  or  the 
Eastern  border.  And  that  leads  to  two  conclusions. 

If  Indiana  was  such  a  major  polluter,  you  would  expect  to  see  the 
pH  drop  as  it  rose  across  the  State.  You  would  expect  to  see  a 
much  lower  pH  along  the  Eastern  border  as  we  passed  into  Ohio, 
as  compared  to  the  Western  border.  We  are  not  seeing  that.  The 
pHes  are  comparable. 

By  the  same  token,  if  Indiana  was  not  contributing  to  the  prob- 
lem you  would  expect  to  see  the  pHes  go  up,  the  air  would  become 
cleaner  as  it  moves  across  the  State.  We  do  not  see  that,  either. 

What  we  are  seeing  is  almost  the  status  quo,  that  instead  of 
cleaning  the  air  or  instead  of  contributing  greatly  to  the  air,  what 
is  happening,  it  seems  v.-e  are  pitching  in  what  I  call  our  share  to 
the  problem.  We  are  not  making  it  that  much  worse,  but  we  are 
not  making  it  better,  either. 

So  it  seems  like  we  are  just  one  link  in  the  chain.  We  also  had, 
and  I  do  not  show  this,  we  had  a  site  way  in  Western  Illinois,  in 
fact  further  West  than  St.  Louis,  where  we  also  sampled.  And  that 
one  sampling  site  was  consistently  from  a  half  to  one  pH  unit 
higher  than  these  assessments  less  acidic.  It  was  somewhere  be- 
tween Western  Illinois  and  the  Indiana  border,  acidity  was  being 
picked  up.  We  were  contributing  our  share  to  it  as  it  passed  into 
Ohio,  and  in  turn,  Ohio  pitched  in  its  share  and  passed  it  on  fur- 
ther down  the  range.  And  this  is  the  proposal  that  we  are  seeing 
based  upon  our  data. 

Now,  just  to  give  you  a  frequency  of  pH,  this  is  just  a  histogram 
showing  the  most  likely  pHes  to  fall  into.  This  is  part  of  the  3,500 
data  points  we  were  talking  about.  And  you  can  see  the  most 
common  pHes  that  fall  here  in  Indiana  annually  are  between  about 
3.6  and  about  4.2. 

So  we  are  talking  quite  a  bit  of  acidity  here  if  the  normal  aver- 
age is  supposed  to  be  5.6  for  clean  air,  which  is  one  of  the  disputed 
things.  But  we  are  still  talking  pH  right  around  4  into  the  high  3 
ranges.  And  there  are  some  up  in  the  6es  and  7s.  If  you  notice  also, 
there  are  some  under  3,  which  is  also  significant. 
I  Another  thing  we  have  observed  which  has  never  been  observed 

before  is  the  seasonal  summary.  And  we  can  just  follow  the  Indi- 
ana chart  on  the  left  hand  side  going  from  the  Fall  to  the  Winter, 
the  pHes  in  the  Fall  are  right  around  the  4.1  region  and  then  in 
the  Winter  they  rise  slightly  because  of  the  more  dust  and  the 
snowfall,  to  4.3  and  in  the  Spring  they  come  down  to  4.2.  But  look 
at  the  Summer.  Suddenly  the  pHes  have  dropped  over  a  half  a  pH 
unit  which  is  a  significant  amount  of  acidity  increase.  Back  in  the 
Fall  they  have  risen  back  up  right  around  4  and  the  Winter  and  so 
on  and  the  cycle  repeats.  Every  Summer,  when  the  weather  be- 
comes hot,  for  some  reason  the  acidity  seems  to  increase  in  the  air. 
And  we  have  the  Western  Illinois  data  there  as  a  comparison  also. 

Now,  this  is  that  data  plotted  as  a  function  of  temperature  and 
you  can  see  right  around  the  temperature  of  around  65  to  70  de- 
grees, the  acidity  drops  significantly.  There  is  a  plateau  where  it 
drops  off  of  from  around  a  pH  of  4.1  down  to  a  pH  of  3.5.  There 
seems  to  be  something  very  significant  about  the  65  to  70  degree 
temperature  range  and  we  are  postulating  that  what  is  occurring  is 
that  the  chemical  kinetics  of  the  reactions  that  transform  the 
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sulfur  dioxides  and  the  nitrogen  dioxides  into  acidity  is  much  en- 
hanced above  these  temperatures  and  the  acidity  that  is  being 
pumped  into  the  atmosphere  at  this  point  comes  down  much  closer 
to  the  home  and  we  are  seeing  the  effects  of  our  home  pollution 
falling  closer  to  home  rather  than  going  up  to  the  Northeast. 
Again,  we  were  one  of  the  first  to  show  this  type  of  correlation. 

Now,  what  becomes  more  important  here,  what  I  have  been 
showing  you  up  to  this  point  have  been  averages.  We  will  go 
through  these  very  quickly.  I  am  going  to  show  you  some  individ- 
ual rain  events,  which  we  have  the  luxury  of  doing,  which  Federal 
studies  do  not,  because  we  had  so  many  sampling  sites. 

This  occurred  back  in  1983  where  the  wind  was  coming  out  of  the 
West  Northwest  and  the  front  was  coming  out  of  the  same  direc- 
tion. And  you  can  see  that  the  pHes  across  the  State  were  fairly 
uniform  from  4.7  at  Crawfordsville  to  4.1  at  Muncie.  There  does  not 
seem  to  be  much  of  a  change  which  is  one  of  the  most  mysterious 
things  we  saw  when  we  first  saw  this  study  because  if  Indiana  was 
contributing  we  were  expecting  to  see  a  dramatic  drop  and  we  did 
not.  It  was  very  uniform.  That  was  the  status  quo. 

This  was  an  interesting  case.  This  occurred  in  January  of  1983 
and  in  this  particular  case  the  wind  was  coming  out  of  the  South- 
east. 

Now,  these  pHes  should  have  been  very  high,  up  in  the  upper  4 
regions.  You  can  see  they  are  not.  In  this  case  the  wind  was  blow- 
ing out  of  the  Cincinnati  area,  which  is  heavily  industrialized,  a 
large  urban  population.  And  now  the  pHes  are  down  in  the  3 
region  very  much  as  if  in  the  Summertime.  So  what  it  appears  to 
be  is  very  much  wind  directional  oriented,  which  way  the  acidity  is 
blowing  from.  Is  it  coming  out  of  St.  Louis,  Southwest  area,  is  it 
coming  out  of  the  Chicago  area,  is  it  coming  out  of  the  Cincinnati 
area? 

Every  rain  that  was  slightly  different  we  took  a  study  right  after 
this,  within  2  days,  and  the  pattern  was  totally  different  because 
the  wind  directions  were  different. 

This  is  one  in  April.  Once  again  we  are  back  to  the  4  regions. 
The  winds  are  out  of  the  South-Southwest  which  is  the  primary 
region  here  and  again  most  of  the  pHes  are  in  the  4.3,  4.4,  4.5, 
which  is  the  normal  routine. 

This  is  a  very  interesting  one.  A  low  pressure  system  settled  over 
Ft.  Wayne,  Indiana  and  in  the  Southeast  portion  of  the  State,  the 
wind  was  out  of  the  Southwest.  In  the  Southeast  portion  the  pHes 
were  down  in  the  3's,  in  the  Southwest  they  were  up  in  the  4's.  So 
it  does  appear  that  there  was  very  much  a  directionality  to  this 
phenomenon. 

And  now  we  are  into  the  hot  summer  months  and  notice  the  dif- 
ference in  the  pHes.  We  are  no  longer  up  in  the  4's.  We  are  consist- 
ently down  in  the  3.4,  3.5,  3.3  range,  Crawfordsville,  3.4.  And  if  you 
look  on  the  left  hand  side  that  is  a  site  in  far  Western  Illinois 
which  would  be  way  up  the  map,  that  is  currently  sitting  at  5.6 
while  in  Indiana  we  are  sitting  at  3.6,  a  pH  difference  of  2  which 
translates  to  100  times  difference  in  acidity  concentration  just  pass- 
ing through  the  State  of  Indiana  or  Illinois  into  the  State  of  Indi- 
ana. That  is  the  difference  we  are  seeing.  And  this  is  one  of  the 
classic  cases.  This  is  again  a  hot  summer  month  and  I  will  finish 
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with  this  slide,  this  is  August  when  the  temperature  was  above  93 
and  if  you  will  notice,  the  pHes  are  down  in  the  low  3s  once  again. 
But  if  you  will  observe  Crawfordsville  on  the  left  hand  part  of  the 
screen,  Crawfordsville  is  2.8.  That  is  the  pH  of  vinegar.  And  on 
that  particular  day  it  was  raining  the  acidity  equivalent  to  vinegar 
here  in  the  State  of  Indiana— not  in  New  England— here  within  In- 
diana at  Crawfordsville.  And  we  have  seem  numerous  of  those  type 
of  pHes  both  in  Muncie,  in  Crawfordsville  and  on  the  East  side  of 
Indianapolis. 

So  this  is  a  real  problem  here  within  the  State.  And  I  am  sorry 
this  was  so  much  of  a  potpourri,  but  I  did  want  to  present  to  you 
some  of  the  data  that  we  have  accumulated  and  I  think  we  have 
shown  there  is  a  problem  here  in  the  State.  I  thank  you  for  this 
opportunity  to  present  this  and  I  hope  this  helps. 

Mr.  Sharp.  Thank  you  very  much.  We  appreciate  your  testimo- 
ny. 

Let  me  turn  now  to  Mr.  Robert  Hill,  Chairman  and  Chief  Operat- 
ing Officer  for  Indiana  Power  &  Light  Company. 

STATEMENT  OF  ROBERT  W.  HILL 

Mr.  Hill.  Thank  you,  Mr.  Chairman.  I  would  like  to  correct  that 
just  a  moment  if  I  may.  I  am  Chairman  of  Indiana  Electric  Associa- 
tion, President  and  Chief  Operating  Officer  of  Indianapolis  Power 
and  Light. 

Mr.  Sharp.  Right. 

Mr.  Hill.  I  would  like  to  be  around  for  a  couple  more  years. 

I  would  first  like  to  express  Indiana  Electric  Association's  appre- 
ciation to  you  and  the  distinguished  members  of  your  committee 
for  allowing  us  opportunity  to  present  testimony  here  this  morning 
and  since  I  know  that  you  have  a  very  limited  time  schedule  to 
hear  a  lot  of  testimony  I  will  try  to  make  my  remarks  brief  from 
the  written  testimony  that  we  are  submitting. 

The  Indiana  Electric  Association  represents  the  five  investor- 
owned  utility  companies  of  the  State  of  Indiana  and  as  such  we 
serve  the  electricity  needs  of  some  77  percent  of  all  Indiana  Elec- 
tric customers. 

Our  purpose  in  appearing  here  this  morning  is  to  represent  the 
interests  of  these  some  1.8  million  customers  who  are  interested  in 
the  environment  but  who  nevertheless  will  ultimately  pay  the  bill 
for  the  environmental  legislation  being  considered  by  your  subcom- 
mittee. 

The  Clean  Air  Act,  over  the  past  18  years,  has  been  an  effective 
public  law  for  protecting  the  air  quality  in  the  State  of  Indiana  and 
throughout  the  Nation.  But  it  has  come  at  a  high  cost.  The  five  in- 
vestor-owned utilities  of  the  Indiana  Electric  Association  have  al- 
ready invested  some  $1.5  billion  to  meet  the  current  environmental 
laws  and  regulations. 

Since  its  enactment  in  1970,  the  Indiana  sulfur  dioxide  emissions 
have  been  reduced  nearly  20  percent.  And  this  has  been  achieved 
despite  the  fact  that  there  has  been  almost  a  60  percent  increase  in 
coal  used  for  Indiana  electric  generation  over  the  same  period. 

Now,  where  the  Clean  Air  Act  specifically  establishes  stringent 
emission  standards  for  new  electric  generating  plants,  the  proposed 
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legislation  you  are  currently  considering  would  ask  the  utilities  to 
apply  new  environmental  standards  to  generating  plants  which 
were  designed  decades  ago. 

There  are  three  basic  compliance  choices  which  we  would  have 
to  deal  with  this.  One  would  be  to  consider  scrubbers  on  units  that 
are  operating  on  a  regular  and  consistent  basis  and  where  there  is 
no  unreasonable  site  limitations  to  their  installation.  These  scrub- 
ber systems,  as  you  know,  are  extremely  expensive.  And  they  are 
expensive  to  build  and  they  are  expensive  to  operate. 

The  second  alternative  which  we  would  have  to  consider  would 
be  the  switch  to  lower  sulfur  coal  from  outside  the  State  of  Indi- 
ana. Now,  this  would  dramatically  increase  the  fuel  costs  for  those 
units  where  that  would  be  done  because  of  the  more  competition 
driving  the  demand  for  the  lower  cost  fuel  plus  a  great  increase  in 
transportation  costs  because  of  the  much  greater  distances  to  trans- 
mit that  coal  to  our  plants  and  the  long  rail  and  switching  that 
would  be  required  to  get  it  here. 

The  third  solution  would  be  simply  one  of  looking  at  units  that 
because  of  existing  site  and  design  limitations  would  not  lend 
themselves  to  either  fuel  switching  or  for  scrubber  installations. 
There  we  would  retire  the  units  and  replace  them  with  new  capac- 
ity and  installation  costs  many  times  the  original  investment  of 
these  units. 

To  the  extent  that  the  proposed  legislation  allows  us  flexibility  to 
make  these  choices,  the  Indiana  Electric  Association  companies 
would  do  as  they  always  do.  They  would  look  at  each  of  the  units 
and  make  the  most  reliable  low  cost  choice  for  the  consumers  they 
possibly  could.  But  it  is  expensive.  Extremely  expensive.  And  as 
Lieutenant  Governor  Mutz  said,  the  five  companies  have  estimated 
an  average  increase  of  15  to  20  percent  or  more  on  the  electric  bills 
of  their  customers. 

This  means  conservatively  that  it  would  translate  into  an  addi- 
tional $500  million  annually  for  the  electric  bills  of  Indiana  con- 
sumers. This  by  the  way  is  on  top  of  the  already  $267  million  a 
year  they  are  paying  to  meet  their  current  environmental  compli- 
ances. 

This  additional  cost  obviously  would  seriously  depress  the  State's 
economy.  And  on  an  individual  consumer  level,  certainly  for  senior 
citizens  on  fixed  incomes  and  the  many  low  income  families  of  the 
State,  they  would  be  hard  hit  by  this  additional  rate  increase. 

There  has  already  been  mentioned  that  there  are  10,000  or  more 
jobs  would  be  eliminated,  including  1,000  direct  coal  mining  jobs. 
There  are  other  concerns  we  have  about  the  legislation  as  well. 

As  an  example.  Representative  Cooper  specifying  that  coal  con- 
tracts may  not  be  broken.  This  would  provide  an  economic  dilem- 
ma for  the  utilities  because  some  plants  are  simply  not  economical- 
ly feasible  sites  for  scrubber  systems  and  therefore  we  would  be 
forced  to  choose  between  buying  back  coal  contracts  for  coal  that 
we  could  no  longer  use,  for  spending  incredible  amounts  of  money 
to  construct  scrubbers  on  plants  which  by  their  design  or  other  site 
limitations  are  not  economically  appropriate  for  such  emission  con- 
trol systems. 

We  are  also  concerned  on  the  impact  on  the  reliability  of  the  Re- 
gional Generating  Intertied  Systems,  of  which  we  are  a  member. 


245 

We  all  depend  greatly  upon  that  strength  of  that  mtertie  and  the 
reliability  of  those  units  to  support  us  in  times  of  emergency  needs 
and  when  we  have  unit  down  for  maintenance  and  overhaul  and 
forced  outages. 

The  Central  Area  Reliability  Council  shows  that  H.R.  2666  for 
example  would  necessitate  the  construction  of  an  additional  12,000 
megawatts  of  new  capacity  throughout  its  region,  which  covers  8 
States  and  27  utility  systems,  including  the  State  of  Indiana,  just  to 
maintain  the  current  power  levels  reliability  of  the  interconnective 
system.  This  is  over  and  above  the  6,300  megawatts  we  are  fore- 
casting just  to  meet  new  load  growth.  It  would  take  a  capital  cost 
of  in  excess  of  $18  billion  to  do  that. 

There  are  other  causes  of  concern.  And  that  is  the  research  cur- 
rent going  on  in  technology  in  advances  in  emission  control  for  coal 
fired  generating  units.  If  such  legislation  were  to  pass  it  would 
force  us  to  divert  our  limited  resources  from  what  we  are  spending 
on  research  and  this  new  technology  to  one  of  meeting  the  compli- 
ance regulations  of  the  law. 

Based  on  the  most  current  scientific  evidence  coming  out  of  the 
NAPAP  interim  study  which  has  already  spent  some  $390  million 
to  date,  the  evidence  coming  out  of  that  study  would  show  that  it  is 
just  not  necessary  to  make  this  kind  of  cost  at  this  immediate 
future  point  in  time,  this  immediate  point  in  time. 

We  believe  it  is  premature  to  legislate  changes  now  while  re- 
search is  bringing  in  new  facts  to  light  every  day  that  would  pro- 
vide answers  to  many  questions  that  would  be  necessary  for  a  pru- 
dent decision. 

Our  Indiana  Electric  customers  are  already  funding  a  substantial 
investment  in  clean  air  and  the  environment.  And  it  is  just  wrong 
to  make  those  customers  further  fund  additional  environmental 
controls  which  ultimately  may  not  be  necessary  or  prove  effective. 
We  are  talking  about  a  long  term  expense,  30  or  40  years.  Once 
cast  in  the  pot,  that  cost  is  going  to  be  there  even  if  we  find  6  or  7 
years  down  the  road  that  some  of  the  costs  were  not  necessary. 

The  Indiana  Electric  Association  recommendation  is  to  complete 
the  scientific  investigation  which  is  to  be  completed  I  think  some- 
time the  end  of  next  year,  analyze  the  costs  and  benefits  and  at 
least  hopefully  help  us  make  a  more  viable  solution  before  proceed- 
ing. 

In  the  interim,  we  recommend  that  the  research  and  develop- 
ment of  cost  effective  emission  control  technologies  be  continued 
because  they  offer  our  best  economic  hope  to  use  a  source  that  we 
badly  need  to  use  in  this  country  and  particularly  in  this  State. 

Mr.  Chairman,  that  completes  my  testimony  this  morning. 
Thank  you  again  for  the  opportunity  to  be  here. 

[The  prepared  statement  of  Mr.  Hill  follows:] 
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STATEMENT  OF 
ROBERT  W.  HILL 


The  Indiana  Electric  Association  represents  the  five  investor-owned 
electric  companies  in  Indiana.   Combined,  these  companies  serve  the 
electricity  needs  of  some  77  percent  of  all  Indiana  electric 
customers  and  provide  generating  capacity  directly  and  indirectly  for 
about  90  percent  of  all  Indiana  electric  customers. 

It  is  on  behalf  of  these  more  than  1.8  million  Indiana  electric 
customers  that  we  welcome  the  opportunity  to  present  testimony  before 
this  Subcommittee.   Our  purpose  in  appearing  is  to  represent  the 
interests  of  the  Indiana  electric  customers  who  are  interested  in  the 
environment,  but  who  must  ultimately  pay  the  bill  for  environmental 
legislation  being  considered  by  this  Subcommittee,  and  who  desire 
reliable  and  reasonably-priced  electric  energy  for  daily  living  and 
economic  opportunity. 


In  beginning  today's  remarks,  I'd  like  to  reassure  this  Subcommittee 
that  the  Clean  Air  Act  over  the  past  18  years  has  been  an  effective 
public  law  in  protecting  air  quality  in  Indiana  and  throughout  the 
nation.   But,  this  protection  has  come  at  a  high  cost.   Indiana 
Electric  Association  member -companies  have  invested  some  $1.5  billion 
to  meet  current  environmental  laws  and  regulations- -the  major  portion 
of  which  has  been  for  air  quality  related  control  systems. 

Since  the  Clean  Air  Act  was  enacted  in  1970,  Indiana  sulfur  dioxide 
emissions  have  been  reduced  nearly  20  percent.   This  has  been 
achieved  despite  an  almost  60  percent  increase  in  coal  used  for 
Indiana  electric  generation  during  the  same  period. 

I'm  sure  you  are  aware  that  nationwide,  according  to  the  Interim 
Assessment  of  the  National  Acid  Precipitation  Assessment  Program, 
sulfur  dioxide  emissions  by  all  electric  utilities  have  decreased 
almost  27  percent,  despite  over  a  71  percent  increase  in  coal 
consumption  by  electric  utilities. 

II. 

Let  me  now  briefly  describe  what  proposed  acid  rain  legislation  will 
require  Indiana  electric  utilities  to  accomplish  over  and  above 
compliance  with  existing  Clean  Air  Act  legislation.   I  will  also 
give  you  an  estimate  of  the  cost  of  compliance,  as  well  as  discuss 
the  economic  impact  of  proposed  legislation  on  our  customers  and  the 
State  of  Indiana. 

A.   The  Clean  Air  Act  specifically  establishes  stringent  emission 

limits  for  new  electric  generating  plants.    Proposed  legislation 
targets  existing  generating  units  which  were  constructed  or  in 
the  process  of  being  constructed  before  August  17,  1971.   These 
older  units  were  designed  to  be  as  efficient  and  economical  as 
possible  within  specific  fuel  and  site  guidelines. 
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With  proposed  acid  rain  legislation,  we  are  being  asked  to  apply 
new  environmental  standards  to  generating  plants  designed  decades 
ago.   As  you  would  suspect,  this  is  an  extremely  expensive  and, 
in  most  cases,  technically  difficult,  if  not  impossible,  task,  to 
accomplish.   Here  are  three  basic  compliance  choices  we  would 
have: 

First,  scrubbers  would  be  considered  for  units  operating  on  a 
regular  and  consistent  basis  and  where  there  are  no  unreasonable 
site  limitations.   Current  scrubber  systems  are  extremely 
expensive. 

A  second  alternative  is  to  switch  to  lower  sulfur  coal  from 
outside  Indiana.   This  would  dramatically  increase  fuel  costs, 
because  of  higher  demand,  more  competition  for  this  low  sulfur 
fuel  and  increased  transportation  costs.   In  addition,  some  units 
would  require  plant  modifications  to  bum  low  sulfur  coal. 

Third,  because  of  existing  site  and  design  limitations,  some 
older  generating  units  would  not  lend  themselves  to  fuel 
switching  or  to  scrubber  systems.   These  units  would  have  to  be 
retired  and  replaced  with  new  generating  capacity.    New  capacity 
in  Indiana  is  expected  to  cost  $1,500  per  kilowatt  or  more,  which 
is  many  times  the  original  investment  in  these  existing  units. 

To  the  extent  that  proposed  legislation  allows  electric  utilities 
to  choose  from  these  alternatives,  Indiana  Electric  Association 
member  companies  will  strive  to  provide  our  customers  with  the 
best,  and  more  economical  choice. 

As  I  said,  it  is  expensive. . .extremely  expensive.   Regrettably, 
the  cost  will  be  paid  by  Indiana  electric  customers.   Statewide, 
to  react  to  these  proposed  requirements,  it  could  cost  customers 
of  the  five  companies  an  estimated  average  of  15  to  20  percent, 
or  more,  on  their  electric  bills.   For  Public  Service  Indiana  and 
Indianapolis  Power  and  Light,  which  represent  almost  half  of  all 
Indiana  customers,  the  increase  is  estimated  in  the  20  to  30 
percent  range.   These  increases  cons-^rvatively  translate  to  an 
additional  $500  million  added  to  the  electric  bills  of  Indiana 
consumers.   This  is  on  top  of  the  $267  million  now  paid  annually 
by  our  customers  for  current  environmental  compliance.   The  net 
effect  would  be  almost  three  times  today's  environmental  control 
costs. 

Passing  these  compliance  costs  on  to  households  and  businesses 
throughout  Indiana  would  adversely  affect  individual  citizens  and 
seriously  depress  the  State's  economy  as  well. 

On  an  individual  consumer  level,  certainly,  our  senior  citizens 
on  fixed  incomes  and  many  lower-income  families,  would  be  hard 
hit  by  these  potential  electric  rate  increases. 
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The  negative  statewide  impact  is  detailed  in  a  February  10,  1988, 
Environmental  Management  Report,  prepared  by  several  Indiana 
state  agencies.   It  concluded  some  10,344  Indiana  jobs  would  be 
lost,  including  about  1,000  direct  coal  mining  jobs. 

D.   There  are  three  other  clarifications  that  need  to  be  made  about 
various  parts  of  proposed  legislation. 

First:    Proposed  bills,  such  as  Representative  Cooper's, 
specifying  that  coal  contracts  may  not  be  broken, 
provide  an  economic  dilemma  for  utilities.   Because 
some  plants  are  simply  not  economically  feasible  sites 
for  scrubber  systems,  utilities  would  be  forced  to 
choose  between  buying  back  coal  contracts  for  coal  that 
does  not  meet  emission  standards,  or  spending 
incredible  amounts  of  money  to  construct  scrubbers  on 
plants,  which,  by  design  or  site  limitations,  are  not 
economically  appropriate  for  these  emission  control 
systems. 

Second:    As  an  industry,  we  are  very  concerned  that  the 

reliability  of  the  regional  generating  systems  will  be 
jeopardized  by  legislation  requiring  switching  to  low 
sulfur  coal  or  installation  of  scrubbers.   These 
requirements  would  cause  Midwest  generating  units  to  be 
affected  by  a  number  of  conditions,  including  unit 
derate,  increased  internal  power  use,  reduced  unit 
availabilities,  or  premature  retirements.   A  study  by 
the  East  Central  Area  Reliability  Council  shows  that 
H.R.  2666,  for  example,  would  necessitate  construction 
of  an  additional  12,000  megawatts  of  new  capacity 
throughout  its  region,  including  the  State  of  Indiana, 
just  to  maintain  the  current  power  supply  system 
reliability.   The  capital  investment  costs  for 
replacing  this  capacity  would  exceed  $18  billion  (at 
$1,500  per  kilowatt)  and  is  typically  left  out  of 
control  cost  estimates. 

Third:    There  will  be  a  cost  in  terms  of  developing  new 
technology  and  advances  in  emission  control  for 
coal-fired  generating  units.   Industry  research  and 
development  progrcuns  could  be  seriously  impaired  if  we 
are  forced  to  spend  our  limited  resources  on  new, 
expensive  compliance  regulations. 

III. 

Let  us  now  consider  the  justification  for  these  costs. 

Based  on  the  most  current  scientific  evidence,  we  believe  these  costs 
are  not  defensible  in  the  immediate  future.   The  some  $390  million 
invested  in  the  National  Acid  Precipitation  Assessment  Program  since 
1982  supports  this  position.   Just  a  short  nine  months  ago,  the 
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National  Acid  Precipitation  Assessment  Program  said,  in  releasing  its 
Interim  Assessment,  that  economic  analysis  was  premature,  "in  part 
because  few  effects  of  acid  rain  on  agriculture,  forests,  aquatic 
life  and  materials  have  been  demonstrated  so  far  and,  where  present, 
have  not  yet  been  quantified." 

IV. 

We  believe  that  it  is  simply  premature  to  legislate  changes  now  while 
research  is  still  bringing  new  facts  to  light  and  providing  answers 
to  the  many  questions  necessary  for  a  prudent  decision. 

Indiana  electric  customers  already  are  funding  a  substantial 
investment  in  clean  air  and  the  environment.   A  clearer  picture  of 
tangible  benefits  is  needed  before  our  customers  are  forced  to 
further  fund  additional  environmental  controls  which,  ultimately,  may 
prove  unnecessary  or  ineffective. 

Statewide,  proposed  new  legislation  would  contribute  to  significant 
loss  of  industry  and  jobs  and  have  adverse  effects  on  industrial 

growth. 

It  is  the  Indiana  Electric  Association's  recommendation  that  we 
complete  the  scientific  investigation  and  analyze  the  cost  and 
benefits  of  various  solutions  before  proceeding. 

In  the  interim,  we  recommend  that  the  research  and  development  of 
cost-effective  emission  control  technologies  be  continued. 

Thank  you. 
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Mr.  Sharp.  Thank  you,  Mr.  Hill.  We  now  welcome  Mr.  Tim  Ma- 
loney,  the  chairman  of  the  Hoosier  Chapter  of  the  Sierra  Club.  Mr. 
Maloney,  we  are  happy  to  see  you  here. 

STATEMENT  OF  TIM  MALONEY 

Mr.  Maloney.  Thank  you,  Congressman  and  Members  of  the 
Committee.  I  am  here  today  representing  the  over  3,500  members 
of  the  Sierra  Club  in  the  State  of  Indiana. 

Mr.  Sharp.  Hold  the  microphone  a  little  closer. 

Mr.  Maloney.  OK.  As  I  mentioned,  I  am  representing  the  over 
3,500  members  of  the  Sierra  Club  in  Indiana  and  our  over  450,000 
members  nationwide. 

Sierra  Club  is  a  member-supported,  nonprofit,  environmental  or- 
ganization. And  on  behalf  of  the  Chapter  here  in  Indiana,  I  certain- 
ly appreciate  the  opportunity  to  testify  today  and  appreciate  the 
fact  that  the  committee,  subcommittee,  came  to  town  to  hear  from 
the  various  people  involved  and  concerned  about  the  acid  rain 
issue.  I  do  not  think  it  will  surprise  anyone  that  my  perspective 
and  our  perspective  in  the  Sierra  Club  is  quite  different  than  that 
of  the  Lieutenant  Governor  and  the  utilities. 

Sierra  Club  supports  passage  of  amendments  to  the  Clean  Air 
Act  that  would  substantially  reduce  emissions  of  sulfur  dioxide  and 
nitrogen  oxide  the  pollutants  that  cause  acid  rain. 

The  amount  of  reductions  we  are  talking  about  is  about  12  mil- 
lion tons  in  annual  SO2  reductions  and  4  million  tons  in  annual  ni- 
trogen oxide  reductions. 

Control  of  these  acid  rain  causing  pollutants  would  also  result  in 
control  of  ozone  as  atmospheric  nitrogen  oxides  are  required  for 
formation  of  ozones.  Indiana  is  not  only  a  producer  of  acid  rain- 
causing  emissions,  we  are  also  suffering  the  adverse  impacts. 

Indiana,  as  Dr.  Rybarczyk  mentioned,  is  the  second  largest  emit- 
ter of  sulfur  dioxide  in  the  Nation.  As  a  result  our  State  has  the 
highest  sulfur  dioxide  densities  in  the  country  and  the  highest  sul- 
fate, which  are  very  fine  particles  derived  from  sulfur  dioxide,  con- 
centrations in  the  United  States. 

As  Dr.  Rybarczyk  indicated,  our  rainfall  pH  measurements 
across  the  State  are  substantially  more  acidic  than  normal  rainfall 
and  as  a  result  of  this  acid  deposition  and  sulfate  problem  and 
ozone,  our  resources,  both  natural  and  manmade,  are  under  assault 
from  a  number  of  directions. 

The  Clean  Air  Act,  while  resulting  in  significant  air  quality  im- 
provements, is  not  equipped  to  deal  with  the  problems  of  acid  depo- 
sition, sulfates  or  the  worsening  ozone  problem. 

Attainment  of  the  national  ambient  air  quality  standards  for  SO2 
is  no  longer  believed  adequate  to  protect  the  public  from  the  ad- 
verse health  effects  of  SO2  gases.  When  attainment  of  this  standard 
is  achieved  by  building  tall  stacks  rather  than  reducing  source 
emissions,  acid  rain  results.  And  once  SO2  is  transformed  to  sul- 
fates, it  is  no  longer  regulated  by  the  Clean  Air  Act. 

Besides  the  threats  to  public  health,  the  environmental  and  eco- 
nomic losses  from  acid  rain,  ozone  and  their  precursors,  are  enor- 
mous. 
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Nationally,  damages  from  acid  rain  are  estimated  at  approxi- 
mately $7  billion  annually.  Substantial  reductions  in  acid  rain- 
causing  emissions  would  provide  benefits  to  Indiana  worth  hun- 
dreds of  millions  of  dollars,  including  greatly  lowered  health  care 
costs,  improved  agricultural  yields,  healthier  and  more  productive 
forests  and  lowered  maintenance  and  replacement  costs  for  materi- 
als and  buildings. 

Pollution  controls  create  jobs  and  profits.  A  carefully  crafted  acid 
rain  control  program  that  includes  use  of  control  technologies 
would  preserve  a  market  for  Indiana  coal  and  create  a  thriving 
market  for  pollution  controls  such  as  scrubbers. 

Let  me  speak  a  little  bit  about  the  benefits  to  Indiana  of  control- 
ling acid  rain. 

Dr.  Rybarczyk  very  eloquently  described  the  benefits  from  reduc- 
ing damages  to  materials  and  buildings.  There  are  a  number  of 
other  benefits  that  would  accrue  to  Indiana  were  we  to  reduce  our 
acid  rain-causing  emissions  and  I  think  our  public  policymakers  do 
us  a  real  disservice  when  the  acid  rain  issue  is  couched  only  in 
terms  of  the  economic  impacts  of  control  such  as  the  costs  of  con- 
trol technology  to  utilities  or  the  impacts  on  jobs,  particularly  in 
the  coal  mining  industry.  Here  are  a  few  of  the  benefits  that  we 
may  very  well  realize  from  a  good  acid  rain  control  program. 

A  1978  Council  on  Environmental  Quality  review  indicated  that 
a  20  percent  reduction  in  ambient  concentrations  of  sulfur  dioxide 
and  particulates  from  the  years  1970  to  1978  resulted  in  savings  of 
$17  billion  each  year  in  health  care  costs. 

Let  us  look  at  the  benefits  to  agriculture.  A  50  percent  reduction 
in  acid  levels  would  result  in  increased  soybean  3delds  over  $140 
million,  according  to  one  study. 

A  1984  Office  of  Technology  Assessment  Report  estimated  that 
reduction  of  ozone  levels  to  natural  background  levels  would  result 
in  increased  corn  and  soybean  yields  in  Indiana  worth  a  total  of 
$165  million.  Nationwide,  such  an  ozone  reduction  would  represent 
about  $2  billion  worth  of  agricultural  productivity. 

In  terms  of  forest  and  aquatic  ecosystems,  control  of  acid  rain 
and  its  precursors  would  greatly  benefit  forest  and  aquatic  re- 
sources. One  study  estimated  that  economic  losses  from  degrada- 
tion of  Eastern  U.S.  forests,  lakes  and  streams  from  acid  deposition 
to  total  $2  billion.  In  response  to  their  concern  about  these  threats, 
American  Forestry  Association  has  called  for  a  major  legislative 
program  to  reduce  emissions  of  sulfur  dioxide,  nitrogen  oxides  and 
hydrocarbons. 

Visibility  is  another  direct  benefit  we  would  receive.  An  EPA 
study  has  predicted  that  a  12  million  ton  reduction  in  U.S.  sulfur 
dioxide  emissions  would  result  in  $4  billion  per  year  in  benefits 
from  improved  visibility,  chiefly  in  the  Midwest. 

In  terms  of  wildlife — wildlife  is  very  important  in  terms  of  its  ec- 
ological values  and  benefits  and  in  terms  of  its  values  from  tour- 
ism, outdoor  recreation  and  as  a  food  source. 

Tourism  and  recreation  incomes  are  clearly  threatened  by  the 
acidification  of  lakes  and  streams  in  the  Northeast,  the  upper  Mid- 
west, and  the  high  country  of  the  West. 

Not  only  fish  are  affected.  Animals  that  depend  on  aquatic  habi- 
tats, their  food  supplies  are  at  risk.  Researchers  at  the  Patuxent 


252 

Wildlife  Research  Center  found  that  the  mortality  of  young  black 
ducks  raised  on  experimentally  acidified  wetlands  may  be  in- 
creased by  as  much  as  three  times  normal  rate. 

And  finally,  the  benefits  to  jobs  and  the  economy,  what  we  hear 
a  lot  about  here  in  Indiana.  I  think  there  is  another  side  to  that 
story. 

According  to  a  study  by  Management  Information  Services,  In- 
corporated, out  of  Washington,  D.C.,  environmental  protection  has 
grown  into  a  major  sales  generating,  profit  making,  job  creating  in- 
dustry. MISI  found  that  1985  business  investments  of  $8.5  billion 
resulted  in  total  U.S.  sales  of  $19  billion,  generated  business  profits 
of  $2.6  billion  and  provided  jobs  for  167,000  persons. 

That  same  year,  expenditures  of  $4.2  billion  for  air  pollution  con- 
trol equipment  alone  produce  $10  billion  in  industry  sales,  $1.3  bil- 
lion in  corporate  profits  and  85,000  jobs.  MISI  estimates  that  even 
a  small  scale  program  of  acid  rain  abatement  will  create  115,000 
jobs  and  generate  $1.5  billion  in  corporate  profits  with  many  of 
these  benefits  going  to  Midwestern  States. 

As  I  indicated  earlier,  if  Indiana  gets  involved  in  the  battle  to 
pass  acid  rain  legislation,  then  we  can  come  up  with  a  bill  that  will 
protect  Indiana  coal  mining  jobs. 

Finally,  I  would  like  to  speak  a  little  bit  about  electricity  rates 
and  the  various  projections  of  rate  increases.  I  refer  to,  I  believe,  a 
1984  or  1985  study  on  Henry  Waxman's  H.R.  3400  which  is  fairly 
similar  to  his  latest  acid  rain  proposal  and  his  study  of  projected 
rate  increases  to  Indiana  residential  consumers  range  from  about 
$2  to  $8  a  month  with  these  costs  levelized  over  time. 

While  I  do  not  want  to  denigrate  the  impact  of  a  $2  and  $8 
monthly  increase,  it  is  certainly  not  substantial. 

And  from  this  same  study,  I  think  we  need  to  take  all  the  rate 
projections  and  alarming  rate  increases  with  a  grain  of  salt.  Indi- 
anapolis Power  and  Light  was  quoted  in  this  Congressional  Re- 
search survey  by  Larry  Parker  on  describing  projections  on  rate  in- 
creases as  meaningless.  IPL  stated,  there  are  too  many  uncontrolla- 
ble factors  influencing  future  rates  to  allow  prediction  of  rates  with 
any  degree  of  confidence. 

In  closing,  I  would  like  to  say  that  we  have  waited  long  enough. 
We  have  been  studying  this  problem  for  a  long  time.  The  evidence 
is  in  that  we  need  to  do  something  about  the  problem.  And  I  cer- 
tainly hope  that  Congress  will  act  this  year  to  assure  Indiana  citi- 
zens their  right  to  clean  and  healthful  air. 

Thank  you. 

[Testimony  resumes  on  p.  278.] 

[The  prepared  statement  and  attachments  of  Mr.  Hill  follow:] 
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TESTIMONY  OP  HOOSISR  CHAPTER  SIERRA  CLUB 


Hy  name  is  Tim  Maloney,  and  I  am  the  chairperson  o£  the  Hoosier 
Chapter  Sierra  Club.   I  was  assisted  in  preparing  these  comments 
by  Jeffrey  Foster,  the  chapter  conservation  chair,  and  an 
environmental  research  scientist.   The  Sierra  Club,  a  member- 
supported  non-profit  environmental  organization,  has  over  3500 
members  in  Indiana.  I  appreciate  this  opportunity  to  present 
testimony  to  the  Energy  and  Power  Subcommittee  of  the  U.S.  House 
of  Representatives.  The  impacts,  both  environmental  and  economic, 
of  acid  rain  and  air  pollution  in  general  represent  a  continuing 
challenge  facing  policy-makers  in  Congress  and  the  state  of 
Indiana.   Unfortunately,  this  challenge  has  not  diminished 
despite  Indiana's  attempts  to  ignore  it. 

The  Sierra  Club  supports  acid  rain  controls  that  would  reduce 
annual  sulfur  dioxide  emissions  nationwide  by  12  million  tons, 
and  nitrogen  oxides  by  4  million  tons  annually.  The  issue  of  acid 
rain  cannot  be  taken  in  isolation — the  criteria  pollutants  that 
cause  acid  rain,  sulfur  and  nitrogen  oxides,  produce,  other 
environmental  problems — particularly  sulfate  aerosols  and  ozone. 
Acid  rain  controls  will  have  the  added  benefit  of  addressing 
these  problems  as  well. 

Our  comments  will  discuss  the  environmental  impacts  of  acid 
deposition,  sulfate  aerosols,  and  the  precursors  to  acid  rain, 
sulfur  dioxide  and  nitrogen  oxides;  and  the  economic,  health,  and 
environmental  benefits  that  will  accrue  to  Indiana  from  its 
active  participation  in  an  aggressive  acid  rain  control  program, 
which  we  hope  will  be  part  of  the  Clean  Air  Act  amendments  now 
under  consideration  in  the  Energy  and  Commerce  Conuiittee. 

Indiana  contributes  a  large  percentage  of  the  pollutants  that 
cause  acid  rain  in  the  Eastern  U.S.  (Indiana  is  the  second 
largest  emitter  of  sulfur  dioxide  in  the  United  States).  We  have 
the  dubious  honor  of  hosting  the  second  worst  polluting  power 
plant  in  the  nation,  the  Gibson  Station  plant  owned  by  Public 
Service  Indiana.   Also  in  the  top  five  nationally  is  the  Clifty 
Creek  plant,  on  the  Ohio  River  near  Madison. 

In  total,  Indiana  sources  emit  approximately  1.8  million  tons  of 
S02  every  year,  a  slight  decline  from  the  emissions  total  in 
1980.  However,  from  1970  to  1980,  while  elsewhere  in  the  country 
S02  emissions  were  declining,  Indiana's  emissions  increased  by 
7%~thi8  after  the  passage  of  the  Clean  Air  Act.   As  of  1988, 
significant  delay  still  exists  in  compliance  with  the  standards 
set  by  the  Clean  Air  Act:  five  Indiana  counties  are  classified  as 
non-attainment  with  the  health-based  S02  standard;  five  more  are 
unclassified,  indicating  insufficient  data  is  available  in  order 
to  designate  them  attainment,  or  non-attainment.  Seven  counties 
are  classified  as  non-attainment  for  the  ozone  standard — two  of 
these  are  nonattaiment  for  both  S02  and  ozone. 

Future  significant  declines  in  our  state's  S02  emissions  are  in 
question.   Indiana  is  now  in  the  process  of  revising  its 
statewide  sulfur  dioxide  regulations.  However,  with  the  notable 
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exception  o£  a  substantial  emission  reduction  pending  for  Gibson 
Station,  most  302  sources  across  the  state  vill  see  their 
emission  limits  unchanged  or  slightly  reduced.   Without 
enforcement  of  the  interstate  pollution  provisions  of  the  Clean 
Air  Act  by  the  EPA,  or  new  federal  legislation  to  reduce  acid 
rain  causing  emissions,  citizens  of  Indiana  vill  not  see  a 
substantial  improvement  in  the  unhealthful  air  quality  existing 
in  many  areas  of  the  state. 

Why  do  ve  expect  inadequate  improvement  in  air  quality?   First, 
while  most  Indiana  counties  can  demonstrate  compliance  with  the 
existing  National  Ambient  Air  Quality  Standard  for  sulfur 
dioxide,  a  growing  body  of  medical  literature  indicates  that  this 
standard  is  not  adequate  to  protect  public  health  (Jay,  1986). 
Second,  the  Clean  Air  Act  regulates  ambient  S02,  a  gas,  while 
sulfates,  very  fine  particles  derived  from  S02,  and  recognized  as 
a  significant  health  hazard,  are  unregulated.   Indiana's  ambient 
sulfate  concentrations  are  among  the  highest  in  the  nation. 
Third,  adequate  improvement  in  Indiana's  ozone  problems  may  not 
occur  without  additonal  reductions  in  emissions  of  nitrogen 
oxides.   Ozone,  a  demonstrated  health  hazard  and  the  primary 
component  of  smog,  is  created  by  the  combination  of  nitrogen 
oxides  (precursors  of  acid  rain)  and  hydrocarbons  in  the  presence 
of  sunlight. 

Acid  deposition,  a  byproduct  of  conventional  pollutants,  was  not 
anticipated  by  the  Clean  Air  Act.  In  light  of  the  serious  adverse 
impacts  of  sulfates  and  acid  rain,  it  now  seems  clear  that  the 
Clean  Air  Act's  emphasis  on  attainment  of  NAAQS,  taken  by  itself, 
has  given  air  quality  regulators,  industry,  and  citizens,  a  false 
sense  of  achievement.   For  in  many  instances,  including  a  number 
of  areas  in  Indiana,  attainment  of  the  S02  standard  was  achieved 
not  by  instituting  emission  reductions,  but  simply  by  building 
taller  smokestacks  to  blow  the  emissions  downwind  and  out  of  the 
county  where  compliance  with  the  standard  Is  measured. 
Unfortunately,  Congress  and  the  Courts  allowed  this  regulatory 
subversion  of  the  Clean  Air  Act  by  the  EPA  and  state  air 
pollution  officials. 

■ow,  in  exchange  for  technical  compliance  with  ambient  air 
quality  standards,   we  have  excessive  atmospheric  sulfates  that 
imperil  public  health,  reduce  visibility,  and  when  washed  out  of 
the  sky  by  rainfall,  fog,  sleet,  or  snow,  become  sulfuric  acid. 

It  is  clear  to  us  that  simply  progressing  toward  attainment  of 
the  NAAQS  for  S02  and  NOx  will  not  result  in  acceptable  and 
healthful  air  quality,  nor  will  it  alleviate  the  serious  impacts 
of  acid  rain  being  suffered  by  Indiana  and  other  regions  of  the 
country.   Amendment  of  the  Clean  Air  Act  is  necessary  to  address 
the  adverse  environmental  and  health  effects  resulting  from  the 
high  levels  of  sulfur  and  nitrogen  oxide  emissions. 

The  scientific  literature  is  overwhelmingly  conclusive  on  the 
causes,  many  of  the  effects  of  acid  rain,  and  the  necessary 
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remedies  (see  scientific  conclusions  summary). 

In  addition  to  Indiana's  contribution  to  the  acidity  of 
deposition  falling  on  our  downwind  neighbors,  and  to  the  problems 
of  regional  haze  and  ozone,  we  are  suffering  serious  effects  from 
our  own  emissions. 

Pollutant-free  rainfall  in  equilibrium  with  atmospheric  carbon 
dioxide  has  a  pH  of  5.6.   Indiana's  rainfall  is  much  more  acidic 
than  this.   For  example,  the  mean  pH  at  three  National  Acid 
Deposition  Program  (NAOP)  sampling  stations  in  Indiana  during  the 
years  1982-1984  was  4.3.   During  1986,  the  mean  pH  of  rainfall  at 
Butler  University,  collected  using  NADP  procedures,  was  also  4.3 
(Pribush  and  Carter  1988).   Fogs  are  more  acidic  than  rain.   For 
example,  six  fogs  sampled  in  1986  in  Indianapolis  had  a  mean  pH 
of  3.6  and  a  minimum  pH  of  2.9  (Muir  et  al.  1986). 

Generally,  90\  or  more  of  the  acidity  in  rain  and  fog  is 
accounted  for  by  sulfuric  and  nitric  acids,  with  sulfuric  usually 
dominant.   In  Indiana,  sulfuric  acid  contributes  about  2.0  to  2.5 
times  as  much  acidity  to  rainfall,  and  1.6  times  as  much  acidity 
to  fog,  as  nitric  add  (Mulr,  et  al.  1986,  Pribush  and  Carter 
1988). 

The  findings  of  at  least  one  study  Indicates  that  our  rainfall  Is 
becoming  more  acidic. A  Ball  State  University  researcher  has 
conducted  a  rainfall  acidity  sampling  study  and  found  average 
summer  pH  levels  In  some  areas  of  Indiana  of  as  low  as  3.3  to  3.5 
(over  100  times  more  acidic  than  normal  rainfall). 

Add  rain  causing  pollutants  are  responsible  for  a  number  of 
other  air  quality  problems.   Indiana,  a  national  leader  In  S02 
emissions,   quite  logically  suffers  from  high  densities  of 
ambient  S02:  along  the  Ohio  River,  the  highest  In  the  country. 
Citizens  throughout  the  state  are  subject  to  the  greatest 
concentrations  of  airborne  sulfates  In  the  U.S.   In  the  Ohio 
River  Valley,  these  sulfate  aerosols  are  responsible  for  the 
country's  worst  visibilty-in  some  areas  less  than  10  miles. 

The  Ohio  River  Valley  is  one  of  Indiana's  pollution  hot  spots-the 
concentration  of  power  plants  and  industrial  sources  along  both 
sides  of  the  river  contribute  to  Its  unhealthy  mixture  of  air 
pollutants.  A  US  EPA  Federal  Register  notice  Identified  Floyd, 
Gibson,  Jefferson,  and  Warrick  counties  as  having  existing  or 
potential  S02  standard  violations.  Dearborn,  Gibson,  Jefferson, 
and  Warrick  counties  are  currently  designated  unclassified  for 
the  sulfur  dioxide  standard.  In  terms  of  ozone  pollution,  Clark 
and  Floyd  counties  are  non-attainment  areas.  Additionally, 
Harrison  and  Dearborn  counties  were  named  In  a  May  1988  letter 
from  EPA  Region  V  to  Indiana  Identifying  Indiana  areas  In 
violation  of  the  ozone  air  quality  standard. 

Another  hot  spot  Is  northwest  Indiana,  with  Its  plethora  of  air 
quality  problems.   Lake  and  LaPorte  counties  are  non-attainment 


256 


for  S02;  Porter  is  unclassified.  Lake  and  Porter  counties  are 
also  ozone  non-attainment  areas. 

Other  problem  areas  include  the  Lover  Wabash  River,  including 
Vigo  and  Vermillion  counties;  Wayne  County,  currently  subject  to 
a  construction  ban  on  new  sources  of  S02  because  of  its 
nonattainment  status;  and  the  metropolitan  Indianapolis  area. 
Indiana's  largest  city  is  non-attainment  for  ozone  and  sulfur 
dioxide(a  redesignation  request  for  S02  is  pending). 
Additionally,  the  surrounding  counties  including  Boone,  Hamilton, 
Hancock,  Hendricks,  Johnson,  Morgan,  and  Shelby  were  named  in  the 
US  EPA  notice  of  ozone  problem  areas. 

Following  is  a  brief  summary  of  the  adverse  impacts  of  sulfur  and 
nitrogen  oxides,  sulfates,  ozone,  and  acid  deposition,  focusing 
on  those  effects  found  in  Indiana  and  the  Midwest. 

Health  Effects  of  Acid  Rain  Precursors 

sulfur  dioxide   S02  is  a  powerful  lung  irritant,  which  aggravates 
symptons  of  heart  and  lung  disease;  obstructs  breathing, 
particularly  in  combination  with  other  pollutants;  increases 
incidents  of  acute  respiratory  diseases  including  coughs  and 
colds,  asthma,  bronchitis,  and  emphysema.  Current  medical 
literature  indicates  that  serious  adverse  health  effects  are 
being  documented  from  short  term  exposure  to  levels  of  S02 
pollution  below  the  existing  ambient  air  quality  standard. 
Medical  experts  estimate  that  approximately  35\  of  the  people  in 
Indianapolis  are  potentially  at  risk  to  the  adverse  health 
effects  of  sulfur  dioxide  exposure.   The  American  Lung 
Association,  in  testimony  before  the  Senate  Environment 
Committee,  stated  "Sulfur  dioxide  in  the  air  combined  with  cold, 
dry  air  produces  symptons  of  respiratory  illness  in  as  little  as 
two  minutes.  People  who  live  in  areas  with  high  levels  of  sulfur 
dioxide  and  severe  cold  winter  weather — such  as  the  Ohio  River 
Valley — are  particularly  vulnerable  to  damage." 

nitrogen  oxides  N02  is  a  respiratory  irritant  that  can  cause 
bronchitis  and  pneumonia,  and  increase  susceptibility  to  viral 
infections. 

sulfates  Extremely  fine  particles  derived  from  S02,  sulfates  can 
be  inhaled  deep  into  the  lungs.   Sulfate  aerosols  may  consist  of 
sulfates  and  other  particulates,  and  may  be  contaminated  with 
toxic  chemicals  and  heavy  metals.  Based  on  1978  emission  levels, 
the  Congressional  Office  of  Technology  Assessment,  predicted  that 
airborne  sulfate  particulate  pollution  may  be  responsible  for 
about  50,000  premature  deaths  annually. 

ozone   This  gas  is  a  powerful  bleach,  which  Irritates  the 
respiratory  system,  impairs  lung  functions,  and  can  aggravate 
chronic  heart  disease,  asthma,  bronchitis,  and  emphysema. 

acid  rain  Scientific  studies  suggest  indirect  health  effects 
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from  acid  rain.   Increased  acidity  in  drinking  water  can  mobilize 
heavy  metals  such  as  lead,  copper,  and  aluminum  in  drinking  water 
pipe's.   These  metals  are  well-known  in  their  adverse  impacts  on 
human  health. 

Effects  of  Acid  Deposition  on  Vegetation 

Acid  deposition  can  affect  vegetation  in  many  ways,  altering  the 
morphology,  biochemistry,  or  physiology  of  plant  tissues  and 
increasing  or  decreasing  plant  growth.   Some  of  these  effects  are 
directly  attifibutable  to  acidity,  some  result  from  other  ions 
present  in  acid  rain,  and  some  may  be  caused  by  long-term  changes 
in  soil  chemistry. 

Morphological  damage  is  usually  expressed  as  visible,  pale  green 
lesions  where  leaf  tissues  in  contact  with  acid  water  droplets 
have  been  destroyed.   For  most  species  studied  to  date,  pH  below 
2.5  are  required  to  cause  damage  (Evans  1982).   In  general, 
herbaceous  plants  are  more  susceptible  to  acid  damage  (i.e. 
lesions  appear  at  higher  pH's)  than  are  broadleaf  shrubs  and 
trees,  which  in  turn  are  less  susceptible  than  conifers;  dicot 
crops  (beans,  radish,  etc.)  are  more  susceptible  than  monocot 
crops  (corn,  wheat,  etc.)  (Evans  1982,  Jacobson  1984). 

Repeated  exposures  to  simulated  acid  fogs  can  produce  foliar 
injury  in  a  variety  of  crop  species;  the  pH  threshold  for  damage 
varies  from  2.8  to  less  than  2.0  (Husselman  and  Sterrett  1988, 
Takemota  et  al.  1988).   Lesions  caused  by  acidic  aerosols  such  as 
ammonium  sulfate  have  been  reported,  but  at  concentrations  well 
above  those  typically  observed  in  polluted  air  (Evans  1982). 

Nutrient  leaching,  the  removal  of  elements  from  plant  tissues  in 
contact  with  acidic  solutions,  has  been  repeatedly  demonstrated 
in  laboratory  experiments  using  simulated  acid  rain  (e.g., 
Fairfax  and  Lepp  1975,  Wood  and  Bormann  1975,  Scherbatskoy  and 
Klein  1983)  and  in  studies  of  ambient  rainfall  as  it  passes 
through  vegetation  canopies  (e.g.,  Cronan  and  Reiners  1983). 
Leaching  generally  increases  as  pH  decreases,  but  there  are 
exceptions  (Evans  1982). 

Physiological  changes  induced  by  acidity  have  also  been  observed, 
but  the  results  are  conflicting.   For  example,  simulated  acid 
rain  either  decreases,  increases,  or  has  no  effect  on  net 
photosynthesis  of  crops  and  tree  seedlings  (e.g.,  Irving  and 
Miller  1980,  Jaakola  et  al.  1980,  Meufeld  et  al.  1985,  Taylor  et 
al.  1986,  Reich  et  al.  1986,  1987,  Trites  and  Bidwell  1987). 

Reductions  in  photosynthesis  or  loss  of  nutrients  due  to  leaching 
should  eventually  reduce  plant  growth.   However,  experimental 
results  using  simulated  acid  rain  are  variable.   For  example,  Lee 
et  al.  (1980)  found  decreased  marketable  yield  of  five  species, 
increased  yield  of  six  species,  and  no  change  in  yields  of 
sixteen  species.   Tree  seedling  growth  is  unaffected  or  increases 
(e.g.,  Schier  1986,  Taylor  et  al.  1986,  Reich  et  al.  1987). 
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Growth  responses  may  be  affected  by  pH,  source  of  acidity, 
species,  cultivar,  plant  age,  soil  type,  and  other  environmental 
factors  (Evans  1982,  Jacobson  1984,  Jacobson  et  al.  1986). 
Growth  stimulations  are  generally  attributed  to  the  nitrate  (N03) 
and  ammonium  (NH4)  ions  present  in  acid  rain. 

Although  modest  inputs  of  nitrogen  and  sulfur  in  acid  deposition 
may  have  a  fertilizing  effect,  the  accumulation  of  these  elements 
in  soils  over  the  course  of  many  years  may  lead  to  unfavorable 
effects  on  plant  growth  and  metabolism.   The  conversion  of  toxic 
ammonium  to  organic  form  may  deplete  carbohydrate  reserves 
(Nihlgard  1985,  Waring  and  Schlesinger  1985).   Excess  nitrogen 
concentrations  in  plant  tissues  may  reduce  winter  hardening  in 
conifers  (Friedland  et  al.  1985)  and  cause  other  elements  to 
become  growth-limiting  (Abrahamsen  1980,  Nihlgard  1985). 

Long-term  acidic  deposition  may  have  caused  changes  in  the 
chemistry  of  soils,  including  acidification  of  soil  water,  cation 
leaching,  and  accumulation  of  sulfate  (refs).   Soils  most  at  risk 
are  probably  those  which  are  not  already  acid  (i.e.,  pH  greater 
than  5.0)  and  of  low  buffering  capacity.   Thus,  acid  forest  soils 
and  soils  on  calcareous  bedroc)c  (limestone  and  dolomite)  may  be 
at  least  risk  and  soils  on  sandstone  and  low-sulfur  shales  may  be 
at  greatest  risk. 

Except  in  areas  where  fog  occurs  frequently,  acute  effects  of 
acidic  deposition  such  as  visual  leaf  damage  in  agricultural 
crops  in  Indiana  are  not  likely.   Widespread  calcareous  bedrock 
and  the  use  of  carbonate  fertilizers  should  effectively  prevent 
acidification  of  agricultural  soils. 

Effects  on  forests  are  more  likely.   Ridgetop  soils  in  southern 
Indiana  often  overlie  sandstone  and  thus  have  low  capacity  to 
buffer  acid  inputs.   The  oak-hickory  forests  on  these  ridgetops 
may  thus  be  at  risk  from  the  effects  of  soil  acidification. 
Forest  soils  generally  are  less  fertile  than  agricultural  soils, 
so  the  possibility  of  nutrient  deficiencies  arising  from  long- 
term  nutrient  leaching  from  foliage  and  soils  due  to  acid  rain  Is 
increased. 

Effects  of  Gaseous  Pollutants  on  Vegetation 

Sufficient  experimental  evidence  now  exists  to  suggest  that  the 
current  National  Ambient  Air  Quality  Standards  (NAAQS)  for  S02 
(0.14  ppm  mean  24-hour  concentration  primary,  0.50  ppm  mean  3- 
hour  concentration  secondary)  and  ozone  (0.12  ppm  mean  hourly 
concentration  primary/secondary)  are  insufficient  to  prevent  harm 
to  plants.   For  purposes  of  discussion,  we  can  calculate  the 
cumulative  doses  (product  of  atmospheric  concentration  x  length 
of  exposure)  of  these  gases  plants  would  receive  if  ambient 
concentrations  were  constant  at  one-fourth  the  values  of  the 
primary  standards.   Assuming  an  8-hour  daily  exposure  period  and 
a  90-day  growing  season,  doses  would  be  25  and  22  ppm-h, 
respectively,  for  S02  and  ozone. 
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Turning  first  to  ozone,  a  recent  review  of  the  literature  by 
Reich  (1987)  concluded  that  reductions  in  photosynthesis  and 
growth  are  linearly  related  to  ozone  dose  in  a  wide  variety  of 
species.   The  order  of  sensitivity  to  a  given  ozone  dose  is  crops 
>  hardwoods  >  conifers.   Major  agricultural  species  (corn, 
soybeans,  tomatoes,  alfalfa,  etc.)  have  significant  yield 
reductions  when  grown  outdoors  under  long-tera  ozone  fumigations 
at  concentrations  less  than  0.12  ppa  (Heclc  et  al.  1982,  Takemoto 
et  al.  1988).   For  a  22  ppm-h  ozone  dose  with  an  absolute 
concentration  less  than  0.12  ppm,  Reich's  (1987)  model  predicts 
an  approximately  25%  reduction  in  crop  growth,  a  15%  reduction  in 
hardwood  tree  growth,  and  a  4%  reduction  in  pine  growth. 

Sulfur  dioxide  doses  less  than  one  ppm-h  at  concentrations  well 
below  0.14  ppm  produce  measurable  reductions  in  net 
photosynthesis  of  crops,  shrubs  and  trees  (e.g..  Black  and 
Unsworth  1979,  McLaughlin  and  Taylor  1985,  Winner  et  al.  1982, 
Kaitanen  et  al.  1987).   At  25  ppm-h  yield  reductions  of  about  15% 
and  occur  in  field-grown  soybeans,  snap  beans,  and  potatoes 
(McLaughlin  and  Taylor  1985). 

Insufficient  work  has  occurred  with  ambient  doses  of  N02  to 
determine  whether  or  not  plants  will  be  harmed.   Short-term 
exposures  to  concentrations  of  0.20-0.25  ppm  reduce  net 
photosynthesis  in  tomatoes  and  soybeans  (Capron  and  Mansfield 
1976,  Sabaratnam  et  al.  1988).   These  concentrations  are  four 
times  the  current  NAAQS  standard  of  0.05  ppm.   However,  the 
standard  is  for  an  annual  average  and  individual  days  could  show 
much  higher  concentrations. 


Representatives  of  Indiana  government  and  industry,  and  our 
legislators,  do  Hoosiers  a  great  disservice  when  they  discuss  the 
economics  of  acid  rain  only  in  terms  of  utility  costs  from 
control  technology,  or  job  losses  from  coal  switching.   In  fact 
the  economics  of  pollution  are  much  more  diverse.   The  cost  of 
not  controlling  acid  deposition,  i.e.  the  benefits  of  control  are 
regularly  and  irresponsibly  absent  from  the  statements  of 
government  and  industry.   The  argument  that  we  must  accept 
pollution  to  preserve  jobs  is  not  supported  by  the  facts.  It  is 
part  of  a  attitude  that  leads  to  economic  suicide.   To  the 
contrary,  environmental  protection  and  economic  progress  are 
inseparable — we  cannot  have  long-term  sensible  economic  progress 
without  environmental  protection. 

A  prime  example  of  this  axioa  is  Northwest  Indiana — an  area  that 
is  economically  recessed  and  suffers  from  substantial 
environmental  degradation.  Its  problems  include  a  multitude  of 
air  pollution  impacts;  contaminated  surface  and  ground  waters; 
and  mismanaged  solid  and  hazardous  wastes.   Has  government  saved 
jobs  by  allowing  this  mess  to  occur?   I'm  sure  the  residents 
would  answer  with  a  resounding  "noi".   Environmental  problems 
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contribute  to  economic  loss  in  tvo  important  ways:   direct  health 
and  resource  damages — health  impacts  result  in  increased  medical 
costs,  and  lost  wages  and  productivity — resource  impacts  include 
damages  to  crops,  forests,  buildings,  and  materials;  also,  an 
area's  air  quality  directly  affects  the  decision  of  business  to 
locate  or  remain  in  that  area,  in  tvo  ways.   First,  business 
managers  look  at  the  "quality  of  life"  as  one  of  the  significant 
factors  affecting  their  location  decision,  and  air  pollution  has 
an  obviously  negative  impact  on  that  quality.   Second,  areas  with 
air  quality  problems,  especially  non-attainment  areas,  present 
economic  and  regulatory  uncertainities  in  terms  of  new 
construction  or  expansion  of  industry.   Experience  has  clearly 
shown  that  the  wisest  solution  to  this  problem  is  not  relaxing 
pollution  standards,  but  cleaning  up  the  pollution. 

Studies  indicate  that  the  total  benefits  of  acid  rain  controls 
nationally  could  exceed  $7.5  billion.   The  following  is  more 
specific  information  on  the  values  received  from  pollution 
controls. 

To  human  health;   Health  care  benefits  achieved  from  past 
pollution  controls  indicate  the  potential  value   of  further 
emission  reductions.  According  to  a  1978  Council  on  Environmental 
Quality  review,  a  20  percent  reduction  in  ambient  concentrations 
of  sulfur  dioxide  and  particulates  from  1970-1978  resulted  in 
savings  of  $17  billion  each  year  in  health  care  costs. 

To  agriculture;   A  50%  reduction  in  wet  acid  levels  would  result 
in  increased  soybean  yields  worth  $140  million,  according  to  one 
study.   A  1884  Office  of  Technology  Assessment  report  estimated 
that  reduction  of  ozone  levels  to  natural  background  levels  would 
result  in  increased  corn  and  soybean  yields  in  Indiana  worth  a 
total  of  $165  million.   Nationwide,  such  an  ozone  reduction  would 
represent  about  $2  billion  of  agricultrual  productivity. 

To  forest  and  aouatic  ecosystems;   Control  of  acid  rain  and  its 
precursors  would  greatly  benefit  forest  and  aquatic  resources. 
One  study  estimated  the  economic  losses  from  degradation  of 
Eastern  U.S.  forests,  lakes  and  streams  from  acid  depositon  to 
total  $2  billion.  The  American  Forestry  Association,  concerned 
with  the  threats  to  U.S.  forests,  has  called  for  a  major 
legislative  program  to  reduce  emissions  of  S02,  NOx,  and 
hydrocarbons. 

To  materials  and  buildings;   Again,  acid  rain  controls  would 
greatly  reduce  the  repair  and  replacement  costs  of  damaged 
materials  and  buildings.   Estimates  of  damages  from  acid  rain, 
S02,  ozone,  and  other  pollutants  range  as  high  as  $6  billion 
dollars  annually  in  17  Northeastern  and  Midwestern  states  alone. 
A  Brookhaven  National  Laboratory  study  estimated  annual  damages 
to  buildings  and  materials  in  Indianapolis  to  be  $28.7  million. 
These  damages  include  the  cost  of  repairs  to  the  recently 
restored  Soldiers  and  Sailors  Monument. 
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To  visibility;   An  EPA  study  predicts  that  a  12  ■illion  ton 
reduction  in  U.S.  302  emissions  would  result  in  $4  billion  per 
year  in  benefits  froa  improved  visibility,  chiefly  in  the 
Hidvest . 

To  vildlife:   Wildlife  in  general  has  great  ecological  benefit, 
and  in  terms  of  tourism,  outdoor  recreation,  and  as  a  food 
source,  substantial  economic  value.  Tourism  and  recreation 
incomes  are  clearly  threatened  by  the  acidification  of  lakes  and 
streams  in  the  Northeast,  in  the  upper  Midwest,  and  the  high 
country  of  the  West.   Not  only  fish  are  affected.   Animals  that 
depend  on  aquatic  habitats  and  its  food  supplies  are  at  risk. 
Researchers  at  the  Patuxent  Wildlife  Research  Center  found  that 
the  mortality  of  young  black  ducks  raised  on  experimentally 
acidified  wetlands  may  be  increased  by  as  much  as  three  times  the 
normal  rate. 

To  jobs  and  the  economy;   According  to  a  study  by  Management 
Information  Services,  Inc.,  environmental  protection  has  grown 
into  a  major  sales-generating,  profit-making,  job-creating 
industry  (Cook,  1986).  MISI  found  that  1985  business  investments 
of  $8.5  billion  resulted  in  total  U.S.  sales  of  $19  billion, 
generated  business  profits  of  $2.6  billion,  and  provided  jobs  for 
167,000  persons.   That  same  year,  expenditures  of  $4.2  billion 
for  air  pollution  control  equipment  produced  $10  billion  in 
industry  sales,  $1.3  billion  in  corporate  profits,  and  85,000 
jobs.  MISI  estimates  that  even  a  small-scale  program  of  acid  rain 
abatement  will  create  115,000  jobs  and  generate  $1.5  billion  in 
corporate  profits,  with  many  of  these  benefits  going  to 
Midwestern  states. 

Acid  rain  control  legislation  containing  requirements  for  Best 
Available  Control  Technology  on  existing  plants,  similar  to  the 
current  Clean  Air  Act  requirements  for  new  sources,  will  create  a 
substantial  market  for  scrubber  sales  and  construction,  while 
guaranteeing  the  future  of  Indiana's  high  sulfur  coal  industry. 


More  important  than  the  cost/benefit  comparison  in  determining 
whether  to  implement  acid  rain  controls  are  the  larger 
environmental  issues  involved.   Even  if  the  direct  costs  of 
controls  exceed  the  monetary  benefits,  the  need  for  and 
iaportance  of  emission  reductions  would  not  be  lessened.  We  don't 
know  the  exact  monetary  worth  of  the  concept  of  quality  of  life, 
or  the  full  significance  of  healthy  aquatic  and  forest 
ecosystems;  however  their  value  to  human  existence  is  clearly 
immeasurable . 

When  faced  with  potentially  irreversible  and  substantial 
environmental  impacts  from  acid  rain,  caution  dictates  the  need 
for  prompt  action  to  control  sulfur  dioxide  and  nitrogen  oxide 
emissions,  not  further  study  and  inaction.   Larry  Parker  of  the 
Congressional  Research  Service,  commenting  on  the  relation  of  the 
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acid  rain  issue  to  other  environaental  probleas  that  have  been 
addressed  by  legislation,  stated,   "Acid  rain  is  no  longer  a 
, *nev'  issue  in  teras  of  policy  analysis ... .While  issues  are 
continuously  refined  and  aore  detailed  analysis  sought,  there  arc 
few  'substantive'  issues  in  acid  rain  policy  analysis  left  to  be 
discovered.   The  amount  of  policy  and  scientific  analysis  done  on 
acid  rain  issues  is  overvhelaing. . . ."  And  the  KPA,  in  its  self- 
critique  on  its  unfinished  business,  reported  that  probleas 
relating  to  criteria  air  pollutants,  including  acid  rain,  are 
"veil-analyzed  and  understood"  coapared  with  other  environeatnal 
problems. 

Soae  Midwestern  political  leaders  have  nov  recognized  the 
problem,  and  decided  to  become  part  of  the  solution.  Notably, 
Governor  Celeste  of  Ohio,  vhose  state  faces  siailar  impacts  of 
control  legislation  to  Indiana,  has  collaborated  vith  Mev  York  to 
propose  a  substantial  acid  rain  control  program. 

There  is  no  question  that  significant  improvement  has  been 
realized  in  our  state's  and  nation's  air  quality  since  the 
passage  of  the  Clean  Air  Act  in  1970.   However,  in  the  subsequent 
years  experience  has  demonstrated  that  certain  pollution  probleas 
have  not  been  addressed  by  the  Clean  Air  Act  or  the  EPA's 
regulatory  and  enforcement  programs.   With  the  considerable 
problems  remaining,  decisive  and  prompt  congressional  action  is 
needed  to  assure  citizens  of  their  right  to  breathe  clean 
healthful  air. 
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SCIENTIFIC  CONCLUSIONS  SUMMARY 

A  report  titled  "Is  there  Scientific  Consensus  on  Acid  Rain?" 
examined  six  major  government  studies  including  three  National 
Academy  o£  Sciences  studies,  a  report  of  the  Office  of  Technology 
Assessment,  a  report  of  the  White  House  Office  of  Science  and 
Technology  Policy,  and  EPA's  Critical  Assessment  Review  papers. 
The  authors  of  this  report,  all  veil  known  research  scientists, 
concluded 

"Substantial  consensus  exists  on  sources  of  acid 
deposition,  on  certain  types  of  damage  caused  by 
deposition,  and  on  likely  effects  of  reducing  the 
emissions  responsible  for  the  acidity.  Adequate 
scientific  information  exists  to  select  emission 
reduction  strategies  to  reduce  acid  deposition 
efficiently." 

In  1986  the  National  Academy  of  Sciences  supplemented  their 

earlier  reports  on  acid  rain  and  stated, 

"...  we  conclude  that  in  Eastern  North  America  a  causal 
relationship  exists  between  anthropogenic  sources  of 
emissions  of  S02  and  the  presence  of  sulfate  aerosol, 
reduced  visibility,  and  wet  deposlton  of  sulfate.   Our 
analysis  also  Indicates  there  is  a  cause  and  effect 
relationship  between  S02  emissions  and  stream  sulfate 
fluxes",  and  "Analysis  of  the  Adirondack  data 
Indicates  that  no  other  acidifying  process  except  acid 
deposition  has  been  identified  to  explain  the  rapid 
declines  in  lakewater  pH  during  the  past  twenty  to 
forty  years." 

The  White  House  Office  of  Science  and  Technology  Policy  in  July 

1984,  noted, 

"Acid  deposition  has  altered  the  chemistry  and  biology 
of  aquatic  and  terrestrial  ecosystems  of  Eastern  North 
America.   The  principal  agent  altering  the  biospherre 
acidity  is  traceable  to  man-made  sulfur  dioxide 
emissions  ...  the  ecological  problems  that  clearly 
result  from  man-made  emissions  are  sufficiently  well 
substantiated  that  additional  reductions  are  required 
to  prevent  even  more  consequential  envlronemntal 
effects." 

In  June  1984,  the  Congressional  Office  of  Technology  Assessment 

stated, 

"Thousands  of  lakes  and  tens  of  thousands  of  stream 
miles  in  the  Eastern  United  States  and  Canada  are 
vulnerable  to  the  effects  of  acid  deposition 
(INdata) . . .acid  deposition  may  be  adversely  affecting  a 
significant  fraction  of  Eastern  United  States  forests: 
it,  along  with  such  other  stresses  as  ozone  and  natural 
factors  such  as  drought,  may  account  for  declining 
forest  productivity  observed  in  parts  of  the  East. 

Both  sulfur  oxides  and  ozone  can  damage  a  wide  range  of 
man-made  materials.   Airborne  fine  particles  such  as 
sulfate  reduce  visibility  and  have  been  linked  to 
increased  human  mortality  in  regions  with  elevated 

levels  of  air  pollution sulfur  dioxide  is  the 

logical  focus  for  a  program  to  control  acid  deposition 
in  the  eastern  United  States." 


264 


REFERENCES 

Jay,  Stephen,  1986,  Effects  of  Acid  Gases  on  Human  Health  in  the 
Midwest 

Cook,  Alvin,  1986,  Environmental  Protection,  "Environmental 
Science  and  Technology" 

Adamkus,  Valdus,  1988,  Letter  to  Robert  Orr  re:  Indiana  Ozone  SIP 

National  Audubon  Society  Add  Rain  Monitoring  Network  Report, 
1987,  1988 

American  Forestry  Association,  1987,  Executive  Summary,  White 
Paper  on  the  Forest  Effects  of  Air  Pollution 

Indiana  Department  of  Environmental  Management,  1987,  Sulfur 
Dioxide  Emissions  Ranking  Report 

Parker,  Larry,  1987,  Add  Rain  Control  and  Clean  Coal  Technology, 
Congressional  Research  Service 

Congressional  Office  of  Technology  Assessment,  1984,  Add  Rain 
and  Transported  Air  Pollutants  — Implications  for  Public  Policy 

Rice,  Richard,  1983,  The  Effects  of  Acid  Rain  on  Forest  and  Crop 
Resources  In  Eastern  United  States,  The  Wilderness  Society 

Rybarczyk,  James,  1987,  personal  phone  communication.  Ball  State 
University 

Latimer,  D.,  1984,  Visibility  and  Other  Air  Quality  Benefits  of 
S02  Emission  Controls  in  the  Eastern  U.S. 

Crocker,  et  al.,  1981,  Methods  Development  for  assessing  add 
deposition  control  benefits.   U.S.  BPA 

Natural  Resources  Defense  Council,  Tall  Stacks:  A  Decade  of 
Illegal  Use;  a  Decade  of  Damage  Downwind 

Ad  Hoc  Committee  on  Acid  Rain:  Science  and  Policy,  1985,  Is  There 
Scientific  Consensus  on  Add  Rain? 

Committee  on  Environment  and  Public  Works,  U.S.  Senate,  1987, 
Report  of  the  Committee  on  the  Clean  Air  Standards  Attainment  Act 
of  1987 


265 


Salsslon  Rates  for  Major  Utiltv  Sources 


Source  name 

PSI  Gibson  Station 
Units  1-4 
Unit  5 

PSI  Cayuga 

PSI  Wabash  River 

PSI  Gallagher 

IKEC  Clifty  Creek 

IPL  Petersburg 
units  1-2 
units  3-4 

IPL  Stout 
units  5-7 

IPL  Perry  K 

IPL  Pritchard 

MIPSCO  Mitchell 

MIPSCO  Bailly 

MIPSCO  Mich. City 

MIPSCO  Schaefer 
units  14-15 
anits  17-18 

IMBC  Breed 


Permitted 
emission  rate 
Ibs/mmbtu 

$02 

Control 

County 

5.1 
1.2 

(2.7) 

no 
scr 

ubber 

Gibson 

5.83 

1  (4.4) 

no 

Vermillion 

4.04 

1 

no 

Vigo 

6.0 

(4.7) 

no 

Floyd 

7.52 

no 

Jefferson 

6.0 

1.2 

no 
scr 

ubber 

Pike 

5.3 

(3.9-5. 

3) 

no 

Marion 

6.0 

(2.1-4. 

4) 

no 

Marion 

6.0 

(2.57-3 

1.04) 

no 

Morgan 

1.2 

(1.05) 

no 

Lake 

6.0 

(4.0) 

no 

Porter 

5.3 

(6.0) 

no 

LaPorte 

1.2 
.62 

no 

scr 

ubber 

Jasper 

9.57 


no 


Sullivan 


IMBC  Tanners  Creek 

units  1-3 

1.2 

no 

unit  4 

8.3  (5.24) 

no 

Dearborn 


IMBC  Rockport 


1.2 


no 


Spencer 


Hoosier  Energy 
Hoosier  Energy 

MeroB 
Ratts 

1.2 
6.0 

scrubber 
no 

Sullivan 
Pike 

SIGBCO  Brown 
unit  1 
unit  2 

1.2 
.62 

scrubber 
scrubber 

Posey 

SIGBCO  Culley 

6.0 

(4. 

.88) 

no 

Warrick 

ALCOA  Gen. Cor p. 

6.0 

(5, 

.11) 

no 

Warrick 

Richmond  Power 

6.0 

no 

Wayne 

Mumbers  in  parentheses  represent  emission  rate  changes  pending 
before  the  Indiana  Air  Pollution  Control  Board  or  the  U.S.  EPA 
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^^^^%  UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 


i  REGION  5 


23«  SOUTH  DEARBORN  ST. 
>^^ r^/  CHICAGO,  ILLINOIS  60604 

'  ^"O^  «EW.T  TO  THE  tTTENTlOSOF 

2  6  MAY  1988  5I5V-14 

^^x  V  £jj. 

Honorable  Robert  D.  Orr 

Governor  of  Intliani  I  mm  q  i  \^qq 

State  House,  Roan  206  '^"" 

Indianapolis,  Indiana  46204  ^,^^^  DEPARTMENT  OF 

Dear  Governor  Orr: 

Cn  Nbventjer  24,  1987,  the  Uhited  states  arvironnental  Protection  flgOTcy 
(USEI7>l)  proposed  a  nefw  policy  on  how  USEIA  and  the  States  should  address 
the  failure  of  many  areas  to  attain  the  National  Awbient  Air  (Xiality 
Starriards  (I«AOS)  for  ozone  and  carton  ncnaacide,  two  major  contritutors  to 
urban  air  pollution.     Cn  May  3,  1988,  USEIA  released  the  latest  data  en  the 
degree  to  which  areas  throughout  the  nation  have  attained  these  standards. 
■Hie  data  indicate  that  the  Oiicago-Gary-Lake  county  (IL) ,  IL-IN-WI  Con- 
solidated Metropolitan  Statistical  Area  (CMSA) ,  the  Cincinnati-flandlton, 
CH-Ky-IN  CMSV,  the  inlianapolis,  IN  Metropolitan  Statistical  Area  (Ma) , 
a«l  the  Louisville,  iOr-IN  MSV  have  failed  to  attain  the  ozone  standard, 
despite  the  passage  of  the  Decarber  31,  1987,  attainnent  date  in  the  Clean 
Air  Act  (the  Act) .     TSiese  areas  are  described  in  mre  detail  in  the 
enclosure  to  this  letter. 

I  appreciate  the  efforts  made  tv  Mancy  fteloley  and  her  staff  at  the 
Department  of  EHvirctmental  Managanent  in  addressing  these  difficult  air 
pollution  problems.     Newertheless,  the  attainnent  date  has  passed,  and  we 
nust  still  continue  to  make  progress  tcwards  attaiiwnt.    As  USSFk's  policy 
explained,  persistent  violations  of  the  standard  pcovids  an  adetriatR  basis 
to  call  for  a  revision  to  the  air  quality  plan. 

■UMrefore,  consistent  with  USEIA's  re^oisibilities  and  pirsuant  to  Section 
110(a)(2)(H)  of  the  Clean  Air  Act,  42  U.S.C.  7410(a)(2)(H),  I  annotifying 
you  that  your  State  Inplanentaticn  Plan  (SIP)  is  siAistantially  Inadeiyjate 
to  acSiieve  the  ozom  National  Mtoient  Air  Quality  Standard  WP*aS)  in  these 
four  areas  (IraJiana  (ixinties  of  Late,  Porter,  Deaztiom,  Boone,  Handlton, 
Barcode,  Hendricte,  Johnson,  Marlon,  Morgan,  Shelby,  Clark,  Floyd,  and 
Harrison) ,  and,  therefore,  retiuires  revision.     As  to  the  Indiana  portions 
of  the  Oiicago  and  Louisville  areas,  I  recognize  Oat  you  have  already 
sutmitted  SIP  revisions  for  the  areas  and  that  USEI^  has  not  ctapleted 
rularaJdng  action  on  these  submittala.     Our  proposal  to  disanprove  these 
submittals,  however.  In  contoination  with  the  air  quality  data,  suggests 
that  maiana  needs  aSditional  planning  to  attain  the  standard  in  these 
areas.     Ft>r  these  areas,  than,  this  letter  represents  a  provisional  finding 

(pa«ling  conpletion  of  rulanaJdng  on  your  sutinittal)  that  the  SIP  is    

substantially  inadequate  to  attain  and  naintain  the  standard.     Vtiile  USEIA 
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I  request  that  Indiana  respond  to  this  letter  in  two  phases  —  the  first  in 
the  near  future  and  the  second  follcwing  USETA'S  issuance  of  a  final  policy 
on  how  States  should  correct  their  SIPs.  TlTe  first  phase  of  the  response 
entails  (1)  correcting  identified  deficiencies  in  the  existing  SIP, 
(2)  adDpting  regulaticais  previously  required  or  ccrmitted  to  but  never 
adopted,  (3)  updating  the  areas'  base  year  anissions  inventories,  and 
(4)  caimitting  to  and  developing  a  schedule  for  conducting  an  ambient 
sanpling  program  for  nonnethane  organic  ccnpounds  during  the  suntner  of 
1989. 

As  described  below,  I  am  calling  on  Indiana  to  initiate  the  first  phase 
without  awaiting  the  outcone  of  the  current  congressional  deliberations  on 
potential  amentinents  to  the  Act,  and  before  USEI^  issues  its  final  policy. 
■Diis  phase  win  be  essential  to  the  effectiveness  of  Indiana's  current  and 
future  pollution  control  efforts  regarxiless  of  any  future  congressional 
action  or  the  forthcaning  post-1987  policy.  Moreover,  as  discussed  in  the 
Noventer  proposal,  these  requiranents  will  be  the  foundation  of  USETA's 
ultimate  policy  on  how  areas  that  attain  these  standards  should  assure 
continued  attainnent.  Our  final  policy  will  trigger  the  second  phase  of 
the  response  by  creating  additional  requiranents  for  Indiana  and  other 
States  to  ccnplete  revisions  to  the  SIPs. 

The  SIP  planning  called  for  here  will  apply  to  an  area  larger  than  the  area 
to  which  your  Part  D  SIPs  historically  have  applied.  In  our  Nbvarber 
notice,  we  inropssed  that,  for  future  ozcne  and  cartxxi  ncncodde  planning 
purposes,  the  air  quality  planning  area  be  ea<pandad  to  incliide  the  entire 
fEA  or,  ^liysre  applicable,  the  OGV.  The  proposal  e9(plainad  that  SIP  calls 
would  be  issued  for  this  expanded  area  based  en  the  conclusion  that  sources 
(e.g. ,  vehicles)  in  the  entire  at»  or  MSA  contribute  to  the  fonnation  of 
ozone  and  00  and  to  the  area's  nonattalment.  Consequently,  this  finding 
of  SIP  inatequacy  applies  to  the  SIP  for  the  coixitles  In  the  MSA  or  O^ 
listed  in  the  enclosure,  consistent  with  this  principle  and  pursuant  to 
the  Bu^et  RBOonrlliatlcn  Ttot  of  1987,  P.L.  100-202  (Decaifcer  22,  1987), 
USEX?v  is  also  ccnnenclng  a  parallel  rulanaldng  to  expand  the  area  subject 
to  a  "nonattaimERt"  desl^iation  to  arftjass  these  oointies. 

Within  the  next  2  wedcs,  ny  Air  and  Radiaticn  Division  Director  yill  send  a 
letter  to  tha  Indiana  State  air  agency  describing  in  detail  the  SIP  call 
response.  I  request  that  Indiana  prepare  and  sidxnlt,  within  60  days  of 
receipt  of  that  letter,  a  work  scliedule  outlining  intezlm  and  final  dates 
to  address  the  enunerated  deficiencies  and  ccaplete  the  first  phase 
described  above.  Ttva  State  should  thai  ccaplete  those  activities  within  a 
year  of  subnitting  the  schedule.  Ms  plan  to  assess  the  adequacy  of 
Irvllana's  re^xaise  to  this  letter  in  determining  future  Agency  action  on 
these  natters,  including  whether  the  inpositlon  of  the  Clean  Air  Act 
sanctions  is  appropriate.  Any  USEIA  action  that  would  result  from  an 
inaaequate  response  to  this  letter,  however,  will  be  effective  only  after 
notice-and-ccnient  rrilenaking. 

I  trust  that  USEZ^  and  Indiana  will  work  closely  together  in  the  ocming 
nvnths  so  that  together  we  can  make  progress  toward  reducing  concentrations 
of  ozone  and  carbon  ncnoKlde  to  healthful  levels.  I  look  forward  to  this 
cooperative  undert^dng. 


Sincerely  yours 


Valdas  V.  Ptt 
Regional 


Etelosure 
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Tnrliara  Ozone 
STP  r^il  counties 


LaJce 

Porter 

Deart3om 

Bocane 

Hamilton 

Hancock 

Hendriclcs 

Johnscn 

Marion 

MDrydn 

Shellsy 

Clark 

Floyd 

Harrison 


•r^ 


EIXIOSURE 
OZOE  SIP  CALL  AREAS 

C^SV/»SA 

Part  of  the  Chicago-Gary-Late  County  (IL) , 
IL-IN-WI  OCA 

Part  of  the  QiicagcKSary-LaJoe  County  (IL) , 
IL-IN-WI  CMSA 

Part  of  the  Cincinnati-Hand  Iton,  CH-Ky-IN 
OtSV 

Part  of  the  Indianapolis,  IN  M^ 

Part  of  the  Indianapolis,  IN  MA 

Part  of  the  Indianapolis,  IN  MA 

Part  of  the  Indianapolis,  IN  MSA 

Part  of  the  Indianapolis,  IN  l^ 

Part  of  the  Indianapolis,  IN  MA 

Part  of  the  Indlanqxslis,  IN  MA 

Part  of  the  Indianapolis,  IN  »GA 

Part  of  the  Louisville,  KI-IN  MA 

Part  of  the  Louisville,  KY-IN  MA 

Part  of  the  Louisville,  K3f-1N  MA 
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NATIONAL  AUDUBON  SOCIETY  ACID  RAIN  MONITORING  NETWORK 


STATION 

PH 

SEPT 

OCT 

NOV 

DEC 

BORDON 

4.10 

4.  13 

4,50 

4.50 

INDIANAPOLIS 

(A) 

3.55 

4.54 

4.30 

4.40 

INDIANAPOLIS 

(B) 

4 .  50 

<4.00 

4.20 

h4EW  CARLISLE 

5.20 

4.50 

EVANSVILLE 

4.06 

4.90 

4 .  80 

MISHAWAKA 

3.93 

<  4 ,  OO 

<  4 .  00 

4.40 

LA  PORTE 

5.40 

5.40 

NEW  ALBANY 

4.07 

4 .  OO 

W.  LAYFAYETTE 

3.80 

4.50 

MEAN  3.89      4.24       4.5       4.6 


NATIONAL  ATMOSPHERIC  DEPOSITION  PROGRAM  ANNUAL  MEAN    4.40 
1  STATION 


k 
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Forest  Effects  of  Air  Pollution 
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EXECUTIVE  SUMMARY 

OvtrvJtw 

Air  polution  currently  poses  a  signlftcarrt  threat  to  the  health  arxj  pnxJuctMty  of  our  nation's  aquatic 
and  tenestrial  forest  resources.  Although  "acid  raki"  has  been  at  the  center  of  the  ongoing  Corigressional 
debate  over  air  pollution,  current  research  Indicates  that  this  is  too  narow  a  focus.  The  forest  ecosystem  is 
subject  to  a  wide  variety  of  natural  and  man-induced  stresses.  Acid  deposition,  for  example,  does  not  occur  In 
isolation,  rather  it  occurs  In  association  with  natural  forest  stresses  and  other  poUutants  including  toxic  metals 
and  the  dry  deposition  of  sulfur,  nitrogen  and  ozone  gases.  The  potential  synergisms  anxxig  these  pollutants 
and  natural  stresses  must  be  addressed  If  an  holistic  understanding  of  the  forest  ecosystem  is  to  be  attained. 
However,  given  the  scierrtiflc  evidence  available,  and  the  hsks  associated  wth  forest  resource  degradation,  the 
American  Forestry  Association  believes  that  further  emissions  controls  of  sJfur  dioxide,  nitrogen  oxides, 
hydrocarbons,  ozone,  and  if  feasible,  toxic  metals  are  now  warranted  to  protect  the  forest  ecosystem. 

Effects  of  Air  Pollution  on  Forest  Resource* 

Acidification  of  iaices  and  streams,  with  resulting  biological  damage,  has  been  widely  acknowledged  in 
the  last  decade.  Convincing  scientific  eviderwe  iinics  this  acidification  to  emissions  of  sulfur  dioxide  and 
nitrogen  oxides.  Alteration  of  water  quality  through  pH  shock,  toxk;  aluminun  release,  arxJ  Increased  mercury 
residues  in  aquatic  organisms  are  caused  by  air  pollutant  deposition  to  surface  waters.  It  is  estimated  that  the 
Eastem  United  Stales  contains  some  1 7,000  lakes  and  117,000  mies  of  streams  in  areas  conskJered  sensitive 
to  acU  deposUoa  In  the  Northeast,  for  example,  some  Adlrorvlack  takes  are  ttw  unfortunate  "dassk:"  case  of 
lake  ackjifk:atkxi.  Reliable  historical  evidence  indicates  that  acU  deposltkx)  has  severely  damaged  populations 
of  brook  trout,  lake  trotA,  other  flsh  and  smaller  aquatic  organisms  in  many  Wees  in  the  h4o(tt>eastem  United 
States  and  Canada  and  may  affect  sensitive  surface  waters  in  the  upper  Midvwest  and  certain  parts  of  the  Rocky 
Mountains. 

Although  there  is  strong  evUence  that  add  deposition  has  damaged  aquatic  resources  in  the  United 
States,  It  appears  that  a  wUer  variety  of  pollutants  has  ttie  patmHal  to  adversely  affect  terrestrial  forest  re- 
sources. Ozone  has  been  proven  to  cause  damage  and  mortally  of  eastern  «Me  pine  and  damage  to  white 
Rr,  ponderosa  pine  and  others  In  the  mountains  of  southern  CaHbrrtia.  Add  deposUon.  polutk>n-induced 
nftrogen  overfertlizatloa  and  aluminum  toxk:ity,  hi  addltkxi  to  the  effects  of  ratural  stresses,  are  possible 
causal  medianisms  for  dedlnes  of  red  spruce  In  the  Appalachian  Mountains.  Air  poBution  is  also  a  possible 
cause  of  injury  to  forests  In  several  other  areas  of  the  United  States. 

Air  polulkxi,  espedaVy  sulfur  emlsskxts,  has  also  been  convincln(^  Intced  to  visIMIty  ImpairTnent  from 
particJate  formatkx)  and  resultant  light  scattering.  The  at)lfey  to  dearty  view  the  panorama  of  forests  and 
related  natural  features  is  an  important  component  of  ttie  forest  recreational  experience.  Regional  hazy  air 
masses  caused  by  pollution  often  obscure  visMity  In  several  parts  of  ttie  country  during  summer  months,  and 
thus  diminish  ttie  quality  of  recreational  experiences  for  many  forest  visitors. 

Relevant  Risit  Factors 

In  spite  of  general  sdentiffc:  agreement  that  add  deposition  and  air  polution  have  damaged  aquatk:  re- 
sources, the  questkxi  of  terrestrial  forest  effects  of  air  pollution  has  been  placed  in  a  pivotal  posttksn  In  the 
emisskxis  control  debate.  Pdk:y  dedstons  have  subsiequentty  been  delayed  wfile  a  search  continues  for 
complete  understanding  and  in«futable  sdentfflc  explanations  of  the  forest  heaitii  problem.   Faced  with  an 
incomplete  understanding  of  the  cost  and  benefits  of  implementing  -  or  delaying  -  additional  pdlutlon  contrds 
at  this  time,  attention  must  be  focused  on  ttie  value  of  prudence  and  timeliness  in  dedskMi  making  and  on  the 
risks  Inherent  In  each  of  these  postures. 

Congressk)nal  passage  of  additional  air  pollution  emissksns  contrds  wl  likely  result  in  somewtiat 
increased  electricity  costs  to  consumers  and  in  the  loss  of  some  Jot»  In  regkms  wtiere  high-sulfur  eoai  Is 
mined.  The  associated  risk  of  a  contrd  program  Is  ttiat  some  of  ttiese  costs  might  be  unnecessary,  as  a 
program  designed  in  later  years  might  achieve  ttie  same  level  of  protectkxi  at  tower  cost  Acting  now  also 
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carries  with  It  the  risk  that  had  we  waited,  we  might  have  been  able  to  mora  accurately  assess  the  correct 
targets  and  levels  for  emissions  controls.  It  Is  likely  that  any  significant  emisstons  reductton  program  would 
take  six  to  10  years.  If  not  more,  to  Implement,  given  the  necessary  planning,  contracting,  and  construction 
Involved.  Delaying  controls  wi  therefore  extend  the  time  required  to  reduce  deposltton.  And  to  the  extent  that 
resource  damage  is  occurring  that  Is  cumulative  and/or  IneverslUe,  waiting  wU  allow  further  resource  degra- 
datkxi  to  accumulate. 

AFA  Policy  Recommendations 

Given  the  Importance  of  forest  aquatk:  and  terrestrial  resources  to  the  health  and  well-being  of  the 
natton.  the  Amerkxin  Forestry  Associatton  believes  ttiat  the  risks  and  costs  associated  with  further  delaying 
additional  pollution  controls  now  seem  to  outweigh  the  risks  and  costs  associated  with  action.  AFA  therefore 
recommends  that  Congress  amend  the  Clean  Air  Act  to  significantiy  strer>gthen  control  of  sulfur  dkixkie, 
nitrogen  oxkJes,  hydrocartx)ns,  and,  if  feasible,  toxk:  metals.  Die  control  program  shoukJ  target  the  nation  as  a 
wtH3le,  as  the  terrestrial  and  aquatic  forest  resource  impacts  from  air  poilutkxi  constitute  a  national  threat.  The 
rtewly-strengthened  control  program  coukl  be  Implemented  in  stages  to  altow  for  mkl-course  corrections  and 
minimize  the  impact  on  affected  Industries.  AFA  furttier  recommerxis  tiiat  Congress  enact  an  expanded 
program  of  forest  research,  to  more  thorougNy  address  not  Just  ackj  depostton,  but  the  wMer  range  of  air 
pollutksn  impacts  -  Including  ttK>se  of  gaseous  sulfur  arxj  nitrogen  oxkJes,  ozone,  and  toxk:  metals  -  found  in 
forests. 
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Mr.  Sharp.  Thank  you  very  much.  Let  me  just  quickly  ask  a  few 
questions,  and  I  am  sure  my  colleagues  have  some. 

I  want  to  ask  the  Lieutenant  Governor  just  one,  on  the  proposi- 
tion that  Indiana  already  is  making,  has  actually  stepped  up  now 
its  effort  to  reduce  sulfur  dioxide.  If  I  understand  correctly,  the 
most  recent  effort  of  the  State  implementation  plan,  there  will  be 
another  increment — I  am  not  sure  I  have  it  accurately  or  not — but 
like  another  17  percent  reduction  than  was  already  planned  in 
sulfur  emissions.  And  it  is  in  that  vicinity.  Am  I  right? 

Mr.  MuTZ.  Yes,  that  is  right.  Nancy  Maloley,  who  is  responsible 
for  the  administration  of  that  department  is  here  today,  I  believe. 

Mr.  Sharp.  One  of  the  things  obviously  we  will  be  concerned 
about  in  Indiana  is  that  if  any  legislation  moves  forward,  we  cer- 
tainly want  that  to  count  in  any  system  that  counts  emission  re- 
ductions. I  do  not  think  that  is  inconsistent  frankly  with  the  major 
advocates  on  this  proposition  but  I  think  some  people  lose  sight  of 
the  fact  that  there  are  scheduled  reductions  underway  and  now 
new  scheduled  reductions.  Perhaps  you  are  not  the  correct  person 
to  ask,  but  if  I  understand  correctly  at  least  in  one  major  utility 
they  will  in  fact  be  switching  to  a  low  sulfur  coal  as  a  way  to  do 
that.  This  is  one  of  the  classic  problems  we  have  with  this  system, 
from  a  ratepayer  point  of  view,  that  is  in  that  particular  instance 
will  be  a  very  positive  move  because  it  is  going  the  least  costly  way 
to  get  the  reduction.  However,  obviously  from  a  coal  mining  job 
proposition  it  can  have  a  negative  impact  at  least  on  one  segment 
of  the  coal  mining  industry. 

Mr.  MuTZ.  Well,  taking  aside  the  impact  on  the  coal  mining  in- 
dustry which  is  substantial  and  important  in  this  State,  for  exam- 
ple, in  Northwest  Indiana,  where  we  have  substantial  capital  ex- 
penditures made  by  the  existing  utility  already  in  place,  an  activity 
there  in  which  ratepayers  are  already  paying  more  proportionally 
speaking  than  they  are  in  other  parts  of  Indiana,  in  that  set  of  cir- 
cumstances, if  this  bill  is  applied  to  that  set  of  circumstances,  and 
allows  an  additional  10  percent  increase,  they  get  hit  twice  in  that 
part  of  Indiana. 

And  I  would  suggest  to  you  that  the  economic  recovery  of  North- 
west Indiana  which  is  now  coming  around  very  nicely,  even  our 
steel  industry  today  is  now  making  money  for  the  first  time  in 
some  AV2  years,  I  think  it  might  be  set  back  dramatically  unless 
some  solution  is  found  to  that  particular  problem.  And  I  know  the 
legislation  as  written  does  not  solve  that  problem. 

Mr.  Sharp.  Of  course  I  think  what  you  are  talking  about  is  one 
of  the  cost  sharing  features  where  you  would  try  to  levelize  rates 
within  a  State  and  therefore  you  would  have  cost  subsidy  from  one 
utility  to  another  utility. 

Mr.  MuTZ.  That  is  right. 

Mr.  Sharp.  And  you  have  raised  a  classic  problem  that  the 
burden  will  fall  unequally  among  the  utilities  depending  on  what 
State  they  are  in,  and  therefore  on  ratepayers. 

I  must  tell  you,  as  I  have  argued  for  national  cost  sharing,  I  have 
heard  the  exact  same  argument  from  representatives  of  other 
States  saying  that  from  their  point  of  view  they  have  already  done 
what  needed  to  be  done  and  whether  that  is  an  accurate  statement 
or  not  they  cling  to  it  mightily  in  terms  of  when  I  ask  them  to  say 
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why  can  not  we  put  a  one  mil  charge  on  all  your  electricity  to  help 
pay  for  scrubbers  or  pay  for  new  technology  to  clean  up  this  mess. 
And  it  is  one  of  the  classic  and  real  political  conflicts  that  this  un- 
fortunately generates. 

Let  me  if  I  might  turn  to  Dr.  Rybarczyk  and  just  see  if  I  can  be  a 
little  clearer  in  understanding  how  far  we  can  draw  conclusions 
from  what  you  have  said. 

As  I  understand,  your  central  thrust  has  been  for  several  years 
that  we  are  dropping  a  lot  of  acid  deposition  on  ourselves  and  that 
is  what  you  have  been  measuring.  I  am  not  sure  I  followed  as  close- 
ly what  you  seemed  to  be  saying  about  what  you  are  discovering  in 
terms  of  our  contribution  relative  to  what  people  are  sa5ring  on  this 
issue.  Do  you  understand?  Beyond  Indiana,  our  contribution 
beyond  Indiana,  obviously  you  are  not  measuring  it  elsewhere  but 
you  seem  to  be  drawing  some  conclusions  about  what  is  coming  in, 
blowing  into  the  State  and  blowing  out  the  State  from  your  study 
and  if  you  could  just  reiterate  that  a  little  bit. 

Mr.  Rybarczyk.  I  believe  what  we  are  seeing  is  that,  I  have  vis- 
ited New  England  and  I  have  spoken  with  a  lot  of  my  colleagues  in 
New  England  and  their  conception  and  most  people's  conception  is 
that  Indiana  is  the  major  source.  The  buck  stops  here,  basically. 
And  that  was  one  of  the  things  we  were  looking  for  in  our  study 
was  to  try  and  determine  whether  we  were  the  primary  source  or 
the  major  source  of  their  problems,  not  just  our  own  but  further  on 
down  the  line  as  far  as  the  wind  blows. 

One  of  the  things  we  were  surprised  to  see  was  that  it  does  seem 
to  be  cost  sharing  if  you  will  across  the  entire  belt,  that  there  is 
not  one  primary  source,  there  is  not  one  smokestack  causing  all  of 
this  problem.  There  is  not  just  one  State  causing  the  problem.  Even 
though  we  are  a  major  contributor  in  many  respects,  we  are  not 
the  only  one.  The  problem  is  starting  further  West.  And  there  have 
been  very  many  national  studies  that  have  shown  this  where  the 
pH,  with  these  iso-pH  charts  where  they  show  the  pH  starts  to 
drop  and  it  does  appear  to  start  somewhere  out  in  Missouri  or 
Western  Illinois  and  progressively  as  the  air  masses  move  across 
the  States,  Illinois  pitches  in  its  share,  lowers  the  pH,  we  pitch  in 
our  share,  lower  the  pH,  and  so  on  and  this  progresses  through 
Ohio  and  Pennsylvania  up  into  New  England. 

So  it  does  not  appear  that  we  are  the  major  villain,  and  we  are 
being  targeted  as  such.  And  in  a  way  I  resent  that,  being  a  Hoosier. 
We  are  not  the  primary  one,  there  are  other  people  involved  in  this 
and  we  are  just  one  link  in  the  chain  that  is  the  process  that  is 
creating  this  problem. 

But  by  the  same  token,  we  are  also  contributing  to  our  own  prob- 
lems. We  are  importing  some  of  the  problem,  we  are  enhancing  it 
slightly  and  we  are  shipping  it  on,  some  falling  on  us,  some  may  be 
exported  out  of  the  State. 

Mr.  Sharp.  One  of  my  concerns  is  that  some  of  the  early  legisla- 
tion drafted  in  the  U.S.  Senate  focuses  strictly  on  the  Midwest  and 
does  not  recognize  the  State  of  New  York  also  contributes  to  its 
own  problem  as  to  many  of  the  other  States  to  its  North,  as  I  un- 
derstand it,  and  while  the  proportions  may  be  different,  the  solu- 
tion that  they  would  seek  to  impose  is  one  in  which  all  of  the  re- 
quirements and  all  of  the  costs  fall  back  here  in  the  Midwest  and 
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without  acknowledging  what  I  think  is  true,  which  is  to  not  deny 
that  we  are  contributing  but  to  also  recognize  that  they  contribute 
to  their  own  problem  and  it  has  been  politically  convenient  I  think 
for  them  to  assume  that  all  of  it  is  coming  from  the  Midwest. 

Mr.  Rybarczyk.  I  think  that  acknowledgement  is  important  be- 
cause we  are  currently  today  even,  we  have  been  only  focusing  on 
one  major  source  of  the  acidity  problem  as  the  sulfur  dioxide.  The 
other  major  contributor,  which  may  be  even  more  important,  are 
the  nitrogen  oxides.  And  these  arise  from  automobile  exhausts  in 
large  urban  areas.  And  Indianapolis  has  a  problem  in  that  respect 
also,  and  we  have  had  problems  meeting  the  Clean  Air  Act  in  the 
city,  and  data  has  shown,  and  I  was  not  able  to  show  that,  that  we, 
when  we  looked  at  the  acidity  that  we  have  collected  here  in  Indi- 
anapolis and  East  of  Indianapolis,  that  the  majority  of  the  acidity 
is  coming  from  the  nitrogen  oxides  and  not  the  sulfur  dioxides,  so 
that  there  are  other  major  sources  of  the  acidity,  and  you  were 
mentioning  about  New  York  and  Massachusetts,  a  large  majority 
of  their  problem  is  not  being  transported  a  long  distance,  it  is  a 
local  phenomenon  also.  And  I  think  they  need  to  acknowledge  that 
just  as  we  need  to  acknowledge  our  share.  And  I  think  Indiana  in  a 
way  has  been  trying  to  ignore  the  SO2.  We  have  been  doing  the  os- 
trich routine,  sticking  our  head  in  the  sand.  And  if  we  do  not  want 
to  look  at  it,  then  it  does  not  exist.  And  I  think  we  all  need  to 
stand  up  and  say  each  of  us  is  making  a  contribution  and  let  us  all 
do  something  about  it  and  I  think  this  cost  sharing  thing  is  one 
way  of  doing  it.  I  think  this  acknowledgement  catharsis,  if  you  will, 
needs  to  be  done  by  the  entire  United  States. 

Mr.  Sharp.  Let  me  recognize  my  colleague  from  Indiana,  Mr. 
Coats. 

Mr.  Coats.  Thank  you,  Mr.  Chairman.  Mr. — is  it  Rybarczyk? 

Mr.  Rybarczyk.  Yes. 

Mr.  Coats.  I  want  to  thank  you  for  your  contribution,  because  I 
think — although  I  cannot  speak  for  my  colleagues — but  I  think  you 
have  added  some  new  information  here  to  our  growing  pile  of  data 
that  we  are  trying  to  look  at  in  order  to  make  some  intelligent  de- 
cisions on  how  to  deal  with  this. 

I  was  particularly  intrigued  by  your  statement  that  Indiana  does 
not  have  that  many  tall  stacks  and  therefore  we  are  not  really  con- 
tributing to  what  has  been  classified  as  a  long  range  transfer  of 
these  pollutants. 

Can  you  go  into  that  in  a  little  more  detail?  Do  you  have  that 
information? 

Mr.  Rybarczyk.  I  do  not  have  that  information  available  to  me. 
At  one  time  I  did  know  the  height  of  the  various  stacks  and  where 
they  were  located  and  the  amount  of  sulfur  dioxide  that  was  emit- 
ted. But  it  was  not  out  of  proportion  with  other  locales.  And  again 
I  primarily  concentrate  on  the  central  part  of  the  State  and  the 
central  part  of  the  State,  the  majority  are  smaller  utilities  that 
have  smaller  facilities  such  as  the  Crawfordsville  site  or  the  Ball 
State  site.  Those  seem  typical  at  least  in  the  central  part  of  the 
State.  There  are  several  large  locations  in  the  Southwestern  part  of 
the  State  and  South  of  Indianapolis.  But  the  majority  of  them  do 
seem  to  fall  under  the  500-foot  stack  level.  And  therefore  a  lot  of 
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the  effects  that  we  will  be  seeing  will  be  highly  localized,  within  a 
few  hundred  miles  maximum. 

Mr.  Coats.  What  can  you  conclude  about  the  impact  of  acid  rain 
deposition  in  Northeastern  States  like  New  Hampshire,  Vermont, 
Northeastern  corridors  of  New  York  and  so  forth,  in  terms  of  Indi- 
ana contribution?  Can  you  give  a  ballpark  estimate  of  the  extent  of 
our  contribution  to  that? 

Mr.  Rybarczyk.  I  would  have  to  say,  and  again,  this  would  be 
highly  ballpark,  it  would  not  be  more  than  double  digit  percent- 
ages, perhaps  10  percent,  20  percent.  That  is  very,  very  difficult. 
They  have  done  tracing  studies.  They  have  done  a  tracing  study 
from  Cincinnati  where  they  have  released  acid  material  into  the  jet 
stream  and  they  have  traced  it  all  the  way  up  to  New  England  but 
exactly  what  Indiana's  contribution,  it  is  not  going  to  be  50  or  60 
percent.  And  that  is  what  I  was  talking  about,  the  villain-type  sce- 
nario. We  are  not  the  primary  source.  If  we  are  doing  10  percent,  I 
would  be  tremendously  surprised. 

Mr.  Coats.  You  would  be  tremendously  surprised  if  we  are  con- 
tributing 10  percent? 

Mr.  Rybarczyk.  Right.  To  the  acidity  that  is  falling  in  that  area. 

Mr.  Coats.  What  about  to  the  Canadian  problem? 

Mr.  Rybarczyk.  About  the  same.  Again,  you  are  looking  at  a 
high  local  release  location,  high  local  concentrations,  and  that  is 
being  dispersed  over  thousands  upon  thousands  of  miles.  In  addi- 
tion to  our  contribution  once  again  you  will  have  to  look  at  the  Illi- 
nois contribution,  the  Missouri  contribution,  the  Ohio  contribution, 
all  of  these  put  together,  and  you  are  talking  about  approximately 
20  different  States  contributing  to  the  long  distance  transport.  So 
again  if  we  take  20  different  States,  you  are  talking  about  a  5  per- 
cent contribution.  I  do  not  see  it  being  that  dramatic. 

Mr.  Coats.  You  have  a  State  like  Florida,  which  has  a  tremen- 
dous problem  with  acidified  lakes.  Now,  obviously  long  range  trans- 
port of  Indiana  pollutants  to  Florida  is  pretty  unlikely.  Yet  a  lot  of 
this  legislation,  which  proposes  all  the  cost,  or  most  often  the  cost 
impact  for  sulfur  dioxide  reductions  on  the  Midwest,  obviously  ig- 
nores whatever  contributions  are  being  made  by  the  State  of  Flori- 
da. 

What  do  we  do  about  a  situation  like  that? 

Mr.  Rybarczyk.  I  still  think  it  is  a  national  problem.  As  was 
mentioned  earlier  by  one  of  the  Congressmen,  I  think  every  region 
of  the  country  will  suffer  if  the  Midwest  is  penalized  in  the  long 
run.  I  think  it  is  a  national  problem  that  everyone  needs  to  consid- 
er whether  they  are  going  to  directly  benefit  by  it.  I  think  they  will 
be  indirectly  benefitted.  Florida  has  its  own  problems  in  why  it  has 
acidified  lakes.  They  are  creating  some  of  the  problem  themselves, 
some  of  it  is  a  geological  phenomenon  they  are  stuck  with,  much  as 
New  England.  They  do  not  have  the  luxury  of  limestone  underlay- 
ing it  as  we  have  here  in  Indiana. 

If  we  did  not  have  the  limestone  here  in  Indiana,  I  would  ven- 
ture to  guess  that  we  would  be  seeing  dead  lakes  here  in  Indiana 
and  fish  floating  belly  up.  We  are  not  going  to  see  that  here.  We 
are  not  going  to  see  the  big,  dramatic  effects  here  that  New  Eng- 
land sees.  And  therefore  it  does  not  make  front  page  news  and 
therefore  it  is  not  as  serious  here. 
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And  one  of  the  things  I  was  trying  to  do  is  to  show  that  there  is 
a  serious  problem  here.  But  we  are  not  going  to  see  Florida's  dead 
lakes,  which  arises  because  of  their  geologic  location  and  because  of 
the  ocean  being  in  close  proximity. 

Mr.  Coats.  The  major  problem  that  you  alluded  to  in  Indiana  as 
a  result  of  our  own  deposition  was  the  structural  effect. 

Mr.  Rybarczyk.  That  was  only  one.  I  did  not  have  time  to — I  also 
worked  with  trees  here  in  Indiana.  And  Lieutenant  Governor  Mutz 
did  not  mention  that.  But  one  of  the  problems  being  experienced 
primarily  in  the  Ohio  Valley  and  in  other  locations  is  the  damage 
to  forestry  that  we  are  observing  now. 

And  forestry,  in  addition  to  the  mining  industry  being  a  major 
industry,  forestry  is  the  number  four  industry  here  in  the  State  of 
Indiana.  And  we  are  currently  doing  work  on  looking  at  what  is 
causing  mortality  in  Ash  Trees.  I  am  working  with  the  Indiana  De- 
partment of  Natural  Resources  on  that. 

There  are  many  other  effects  in  addition  to  the  structural.  That 
was  just  one  that  I  had  time  to  talk  about  and  I  could  show  you 
some  slides  on.  But  I  have  been  working  on  the  structural,  I  have 
been  working  on  the  agricultural,  I  have  been  working  on  the  for- 
estry aspect  of  it.  The  health  issue  is  another  whole  issue.  There 
are  many,  many  effects  that  are  not  just  structural. 

Mr.  Coats.  I  wonder  if  I  could  ask  the  Lieutenant  Governor,  a 
great  deal  of  your  work  as  head  of  the  Department  of  Commerce 
has  been  in  an  attempt  to  both  encourage  existing  industry  to 
expand  here  and  encourage  new  industry  to  locate  here  and  from 
the  results  in  my  area  anyway  you  have  done  a  great  job  because 
we  have  a  lot  of  new  plants  and  expanding  plants  and  a  lot  of  new 
jobs.  What  I  alluded  to  in  my  opening  statement  was  the  ability  to 
offer  reasonable  power  rates  to  industries.  I  wonder  if  you  can 
elaborate  on  that  and  from  your  experience  tell  me  how  important 
a  factor  is  that  in  a  company's  decision  to  expand  and  allocate  in 
Indiana  and  what  contribution  that  is  to  the  job  picture  here. 

Mr.  Mutz.  It  happens  that  in  Indiana  we  are  more  dependent 
and  will  continue  to  be  more  dependent  on  manufacturing  for  em- 
ployment than  the  Nation  as  a  whole.  Roughly  speaking  about  26 
percent  of  our  jobs  today  are  in  the  manufacturing  field.  And  they 
are  holding  steady  and  now  increasing. 

The  number  of  manufacturing  jobs  is  actually  growing  this  last 
year  by  about  21,000.  And  so  what  that  means  is  if  we  are  to  con- 
tinue to  have  that  economic  mix  electric  rates  will  continue  to  be 
the  most  important  factor.  The  legislature  here  does  make  some 
effort  to  control  residential  rates  but  does  nothing  to  industrial 
rates.  The  economic  recovery  that  blessed  Indiana  would  be  seri- 
ously jeopardized  by  the  legislation  as  proposed.  We  already  have 
higher  rates  because  of  heavy  investments  by  the  utilities  to  pro- 
vide cleaner  air  under  the  existing  law. 

In  the  case  of  the  manufacturing  industry,  it  is  no  secret  that  we 
are  moving  towards  where  the  intelligence  and  capability  and 
training  level  of  our  workers  is  becoming  more  important.  And 
along  with  that  a  new  level  of  technology  that  these  workers  use 
provides  higher  productivity  which  is  necessary  for  us  to  use  to 
compete  in  the  international  market.  And  so  energy  costs  become 
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more  of  a  factor  when  those  pieces  of  the  economic  equation 
change. 

What  we  have  then  is  a  situation  in  which  the  steel  industry, 
manufacturing  and  electronic  and  machinery  category,  they  vary 
according  to  the  industry  in  what  is  actually  done  in  a  given  plant. 

And  I  can  also  say  that  the  new  ones  being  built  in  Indiana  are 
in  fact  being  built  with  a  very  strong  dedication  to  clean  air  and 
also  other  environmental  concerns  involving  the  water  and  so  forth 
so  that  we  are  not  being  met  in  the  new  construction  with  any- 
thing that  would  adversely  affect  the  issues  that  you  have  on  the 
table  today. 

Mr.  Coats.  Mr  Chairman,  I  know  I  am  pressing  my  luck  here 
timewise.  If  I  could  just  ask  one  quick  question  of  Mr.  Hill,  maybe 
just  a  real  brief  answer. 

One  of  the  proposed  solutions  to  the  problem  is  to  advance  clean 
coal  technology  as  quickly  as  possible.  Can  you  tell  me  in  just  a 
thumbnail  sketch  here  what  contributions  are  being  made  by  Indi- 
ana utilities  in  this  effort  in  the  State  of  Indiana? 

Mr.  Hill.  The  Indiana  Electric  Association  companies  were  a 
participant  just  a  couple  of  years  ago  in  a  clean  coal  technology 
project  called  a  BARA  project  which  was  a  pilot  program  that  took 
place  in  one  of  our  plants  down  South,  in  an  effort  to  show  a  new 
technology  that  could  clean  sulfur  dioxide  and  NO^,  stack  gas. 

Mr.  Coats.  Did  it  work? 

Mr.  Hill.  It  worked — I  have  not  seen  the  final  report.  That  is 
being  put  together  now.  But  there  were  removals  in  excess  of  90 
percent  for  sulfur  dioxide  as  I  recall  and  90  percent  for  NO^. 

Mr.  Coats.  Is  it  economically  viable? 

Mr.  Hill.  The  economics  are  being  analyzed  now.  Congressman, 
and  I  really  have  not  seen  them. 

Mr.  Coats.  If  it  is  viable,  what  time  frame  are  you  looking  at? 

Mr.  Hill.  That  was  on  a  five  megawatt  pilot  plant  so  that  has  to 
go  through  a  demonstration  project.  You  have  to  get  it  in  terms  of 
at  least  100  megawatts  to  be  commercially  available. 

Mr.  Coats.  Are  we  3  years,  5  years,  10  years,  20  years? 

Mr.  Hill.  I  have  no  guess.  But  we  are  not  going  to  see  that 
within  the  next  3  or  4  years,  I  am  sure  of  that. 

Mr.  Coats.  Thank  you,  Mr.  Chairman. 

Mr.  Sharp.  The  gentleman  from  Washington,  Mr.  Swift. 

Mr.  Swift.  Thank  you,  Mr.  Chairman.  I  was  going  to  address  a 
question  about  the  numbers  but  I  think  I  will  just  make  a  com- 
ment and  go  on. 

One  of  the  things  we  find  in  this  committee  is  that  utilities  often 
aggregate  costs  and  they  will  say,  I  think  your  figure,  Mr.  Hill,  was 
$500  million  rate  increase.  Then  when  we  break  that  down  to  what 
it  means  to  the  average  residential  holder  you  are  talking  cents 
often.  And  on  the  other  hand,  Mr.  Maloney,  I  know  there  are  com- 
pensatory benefits.  But  what  we  pick  up  in  soybeans  and  invisibil- 
ity is  not  going  to  compensate  very  much  the  guy  in  Southwest  In- 
diana who  lost  his  job  in  the  coal  mine.  I  mean,  those  economic 
compensations  do  not  necessarily  get  spread  to  where  the  economic 
harm  is  and  so  I  think  you  do  have  to  keep  in  mind  exactly  what 
you  say.  This  is  not  all  costs.  There  are  benefits  to  cleaning  up  the 
environment.  There  is  no  question  about  it.  But  you  still  I  think 
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have  to  be  careful  of  where  the  cost  comes  because  often  the  bene- 
fits do  not  flow  to  make  it  a  dollar  for  dollar  or  anjrwhere  near  it 
compensation  to  where  the  harm  came. 

I  would  like  to  ask  Dr.  Rybarczyk  if  he  could  comment  a  little  bit 
on  the  difficult  problem  we  deal  with  constantly,  when  do  we  know 
enough  to  legislate? 

And  I  am  afraid  the  NAPAP  study  is  used,  that  if  we  just  wait 
until  the  end  of  NAPAP,  then  we  will  know  it  all.  And  I  have 
never  seen  a  scientist  yet  that  says  we  ever  get  to  that  point. 

On  the  other  hand,  we  as  legislators  do  not  want  to  legislate  out 
of  ignorance.  But  you  can  always  argue  if  you  would  only  wait  an- 
other 2  years  you  will  know  more.  And  so  we  have  to  make  the 
decision  and  you  cannot  decide  that  for  us.  I  know  that.  But  could 
you  just  comment  a  little  bit  on  how  the  development  of  informa- 
tion can  interact  with  public  policy? 

Mr.  Rybarczyk.  I  think  that  is  a  very  difficult  question  to 
answer,  and  I  do  not  think  I  can  answer  it. 

When  do  you  know  enough?  I  think  as  a  scientist  myself  I  always 
like  to  approach  that  question.  I  work  in  chemistry  all  the  time 
and  make  solutions  and  do  chemical  reactions.  Yet  I  have  never 
seen  an  atom.  I  have  no  idea  what  an  atom  looks  like.  No  one  has 
ever  seen  an  atom.  Yet  does  that  mean  that  chemistry  does  not 
exist?  OK.  When  do  you  have  to  keep  working  and  keep  working 
and  keep  working  until  you  have  everything  definitively  known? 
And  I  do  not  know  if  we  will  ever  achieve  that  point,  much  as  you 
are  saying.  But  because  I  have  never  seen  an  atom  does  not  mean  I 
cannot  do  chemistry. 

Well,  the  same  thing  here.  How  long  can  we  keep  working  at 
this?  If  we  work  long  enough,  maybe  the  problem  will  just  go  away. 
We  will  find  a  new  form  of  energy  perhaps  in  the  ocean,  there  will 
be  atomic  fusion  reactions  coming  on  instead  of  fissions.  I  myself,  if 
you  sit  down  and  look  at  all  of  the  evidence  that  has  come  in  and 
get  away  from  who  paid  whom  to  find  this  set  of  results  and  that 
type  of  thing  and  take  very  much  independent  studies — one  of  the 
reasons  the  work  that  we  have  been  doing  has  been  totally  unfund- 
ed. We  did  all  of  this  on  a  thumbnail  with  volunteer  labor  trying  to 
keep  it  free  of  all  of  these  people  picking  and  pulling  much  as  I  am 
sure  you  have  at  you. 

If  you  take  the  independent  evidence  and  you  weight  that,  I 
think  we  have  done  more  than  enough. 

Again,  I  have  been  following  this  problem  since  it  was  an- 
nounced back  in  1976  and  it  is  just  been  interesting  to  follow  what 
the  responses  to  acid  rain  have  been.  First  of  all,  there  is  no  such 
thing  as  acid  rain.  Then  yes,  there  is  acid  rain  but  it  is  not  much  of 
a  problem.  All  of  a  sudden,  yes,  there  is  acid  rain,  yes,  there  is  a 
problem,  yes,  we  can  do  something  about  it  but  if  you  want  it  done 
you  have  to  pay  for  it.  And  just  to  watch  the  evolution  that  way.  I 
think  we  have  gone  far  enough  at  this  point.  I  do  not  think  there  is 
anything  more  to  wait  for.  We  have  seen  evidence  that  there  is  a 
problem.  I  think  I  have  shown  you  data  today.  You  can  go  out 
yourself  and  collect  the  rain  and  measure  the  acidity.  It  does  not 
take  a  Ph.D.  to  do  that,  and  do  it  well. 

Mr.  Swift.  And  it  is  true  that  the  information  from  NAPAP  is 
coming  out  as  they  study  it,  it  is  not  like  they  are  going  to  hold  it 
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secret  until  the  end  of  the  10  years  and  then  suddenly  give  us  that 
information. 

Mr.  Rybarczyk.  Right.  I  think  the  information  is  there.  I  think  it 
is  going  to  be  your  jobs  to  filter  through  and  get  rid  of  all  of  the 
things  that  have  been  tainted  if  you  will.  A  lot  of  the  sensational 
things  about  loss  of  jobs — there  does  not  have  to  be  a  loss  of  coal 
miners'  jobs.  We  have  the  technology  to  use  the  Indiana  coal. 

Mr.  Swift.  Well,  that  is  a  marvelous  lead-in  as  they  used  to  say 
in  the  broadcasting  industry  that  I  come  from,  into  what  my  next 
question  is.  Because  we  have  been  talking  a  lot  obviously  about  the 
bill  that  is  before  us.  But  those  are  not  the  only  proposals.  We  have 
now  the  Celeste-Cuomo  proposal.  Jim  Cooper,  who  is  a  member  of 
the  full  committee  has  been  working  on  an  acid  rain  proposal.  The 
so-called  Group  of  Nine  is  working  on  something. 

So  I  would  like  to  just  ask  the  other  panel  members  what  can 
you  live  with?  Obviously,  some  of  you  would  rather  have  nothing, 
and  some  of  you  would  like  to  have  as  full  a  load  of  pollutant  con- 
trols as  you  could  get. 

But  how  can  we  get  started  on  this,  begin  to  make  some  improve- 
ments in  acid  rain,  and  not  devastate  the  economy  of  the  Midwest. 

It  seems  to  me  to  be  the  central  question  that  the  committee  has 
to  deal  with  and  I  am  wondering  if  any  of  you  have  any  observa- 
tions you  would  like  to  make  in  that  regard. 

Mr.  Hill? 

Mr.  Hill.  Is  this  mike  working  at  all? 

Mr.  Swift.  Maybe  you  are  better  off  not  being  heard  up  here. 

Mr.  Hill.  Probably  so. 

The  thought  crossed  my  mind,  while  I  was  sitting  here  listening 
to  you,  that  I  remember  a  few  short  years  ago  where  our  industry, 
at  the  discretion  of  the  utility  managements,  had  to  make  decisions 
on  building  new  capacity  to  meet  what  we  thought  was  going  to  be 
future  load  demands. 

And  we  did  that.  And  because  the  load  did  not  occur  as  we 
thought  it  would,  the  industry  was  beaten  down  pretty  badly  and 
in  fact  the  ratepayers  did  not  have  to  pay  for  all  those  costs  be- 
cause many  commissions 

Mr.  Swift.  You  are  talking  about  somebody  from  "WPPS  Coun- 
try." 

Mr.  Hill.  I  understand  you. 

I  am  just  glad  that  I  do  not  have  to  sit  in  your  position  and  make 
that  decision  this  time,  because  this  time  it  will  be  a  legislative  de- 
cision and  we  will  comply  with  it,  whatever  those  decisions  are, 
and  those  costs  will  be  paid  for  by  the  consuming,  voting  public. 
That  is  a  very  difficult,  complex  issue  and  I  think  from  all  the  tes- 
timony you  heard  here  this  morning,  we  are  still  talking  about 
making  decisions  on  something  we  are  not  all  that  certain  about. 

And  I  do  not  know.  There  is  no  easy  answer. 

Mr.  Swift.  The  Tobacco  Institute  tells  us  we  have  not  proven 
there  is  any  connection  between  cigarette  smoking  and  cancer, 
either.  They  are  the  only  people  in  the  world  who  believe  it. 

So  we  will  have  to  decide  when  we  know  enough.  I  will  tell  you, 
most  of  the  House  of  Representatives  today  thinks  they  know 
enough.  Whether  they  do  or  not,  that  is  their  impression. 
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And  the  question  is,  if  we  are  going  to  do  something,  there  are  a 
lot  of  us  outside  of  your  region  who  will  be  supporters  of  people 
from  your  region  to  try  and  do  it  in  a  way  that  will  have  the  small- 
est possible  economic  impact  on  the  region. 

But  we  kind  of  need  to  know  what  you  are  looking  for.  You  do 
not  come  full  blown  to  Congress  understanding  the  economics  of 
the  Midwest. 

And  if  you  are  kind  of  taking  the  position  of  George  Wallace  in 
the  schoolhouse  door  saying  "never,"  you  are  not  contributing  any 
information  to  us  that  will  help  us  try  and  draw  some  reasonable 

lines. 

Let  me  put  the  shoe  on  the  other  foot.  Mr.  Maloney,  I  know  you 
would  like  a  perfectly  pure  environment.  But  what  can  you  live 
with? 

Mr.  Maloney.  I  think  there  is  definitely  room  for  flexibility.  I 
have  lived  in  Indiana  all  my  life.  I  know  the  problems  that  we  face 
in  terms  of  the  coal  industry  and  the  electricity  rates.  We  are  cer- 
tainly not  insensitive  to  those  concerns.  I  am  a  customer  of  Hoosier 
Energy  who  just  brought  a  new  power  plant  on  line  a  couple  years 
ago.  And  my  electricity  rates  nearly  doubled.  But  frankly,  I  feel 
that  many  people  in  Indiana  and  across  the  country  are  willing  to 
pay  reasonable  costs  for  acid  rain  controls  and  for  environmental 
protection.  But  as  I  stated  earlier,  I  think  there  is  some  flexibility. 
I  am  certainly  encouraged  by  the  Cuomo-Celeste  proposal  which 
holds  some  promise.  I  believe  it  could  be  improved.  But  it  holds 
some  promise  and  it  is  also  significant  in  the  fact  that  you  have  the 
Governor  of  the  highest  emitter  of  sulfur  dioxide  in  the  country 
coming  out  in  support  of  strong  acid  rain  controls. 

Mr.  Swift.  It  is  also  significant  I  think  you  have  the  Governor  of 
a  State  that  claims  largely  to  be  the  victim  of  acid  rain  willing  to 
share  in  some  sense  some  of  the  cost,  which  I  think  is  a  real  break- 
through in  trying  to  deal  with  it. 

I  must  say  to  Mr.  Hill,  I  have  an  I.O.U.  in  my  district.  And  I 
once,  at  a  utilities  meeting  breakfast,  gave  a  speech  in  Washington, 
D.C.  that  suggested  there  might  need  to  be  some  nationwide  cost 
sharing.  And  I  spent  a  half  an  hour  out  in  the  hall  with  that  CEO 
telling  me  he  was  not  going  to  put  a  penny  into  anything  that  was 
going  to  help  the  utilities  in  the  Midwest. 

Mr.  Maloney.  Must  have  been  Hydro. 

Mr.  Swift.  It  was  Hydro,  absolutely.  But  my  point  is,  I  think  one 
of  the  most  impressive  things  about  the  Celeste-Cuomo  proposal  is 
the  Governor  of  New  York  is  willing  to  entertain  some  costs  on  his 
people  in  order  to  be  able  to  deal  with  the  problem. 

Now,  if  we  can  get  a  broader  range  of  people  willing  to  do  that, 
then  we  really  develop  some  flexibility  in  dealing  with  the  econom- 
ic hit  in  the  Midwest. 

And  that  would  be  helpful.  But  I  also  think  that  it  is  my  observa- 
tion that  the  most  rigid  environmentalists  in  the  Congress  have 
wanted  to  be  so  inflexible  on  this  that  we  have  gone  6  years  and 
have  not  got  any  legislation. 

Now,  they  can  blame  it  on  the  stonewallers.  But  the  fact  is  there 
has  been  no  flexibility  on  the  other  side  either  and  it  really  gave 
those  who  felt  they  would  be  affected  adversely  by  it  little  opportu- 
nity to  try  and  be  reasonable  and  flexible  either. 
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So  what  I  am  really  saying  is  if  Mr.  Hill  says  we  cannot  do  any- 
thing and  you  say  we  have  to  do  it  all,  you  just  have  a  head  to 
head  and  somebody  is  going  to  win,  but  you  probably  do  not  come 
up  with  the  most  rational  solution  that  you  could  and  one  that  can 
get  started  on  cleaning  up  acid  rain  and  do  so  without  devastating 
all  the  good  people  here  in  Indiana  and  throughout  the  Midwest. 

So  I  would  appreciate  if  you  would  both  start  thinking  about 
what  can  you  live  with,  what  will  get  us  started?  Because  that  is 
the  question  we  are  all  going  to  have  to  answer. 

Mr.  Hill. 

Mr.  Hill.  Well,  Congressman,  in  my  testimony  I  said  we  have 
been  started.  We  have  been  started  since  1970.  It  is  not  as  if  we 
have  been  sitting  here  doing  nothing. 

We  have  been  putting  scrubbers  on  new  units.  We  have  been  se- 
lectively purchasing  coal.  We  have  been  doing  things  to  make  our 
units  more  efficient  and  we  have  made  progress  in  reducing  SO2. 

The  question  that  I  have,  it  is  interesting  that  the  doctor,  in  his 
testimony,  said  the  question  that  has  not  been  answered  to  me,  at 
least  I  did  not  hear  the  answer,  was  he  suspects  that  the  transpor- 
tation NOx  may  be  a  serious  part  of  the  acid  rain  issue,  too. 

Now,  to  what  degree  is  that  a  problem  in  adding  to  it?  And  we 
can  go  down  the  line  going  through  SO2  and  NOx  in  power  plants 
and  we  may  not  solve  that  problem. 

Mr.  Swift.  That  is  a  good  question.  But  the  automobile  industry 
tell  us,  we  heard  a  figure  of  something  like  20  percent  had  been 
cleaned  up  here,  stacks — the  automobile  industry  says  we  cleaned 
up  96  percent  of  the  pollution  coming  out  of  our  tailpipes  and  we 
should  not  have  to  contribute  any  more. 

Now,  the  modest  proposals  are  saying  they  are  going  to  have  to 
come  up  with  another  percent  and  a  half.  And  so  for  you  to  say  we 
have  cleaned  up  25  percent  of  it  and  so  that  is  good,  you  know,  tell 
it  to  Detroit.  Because  they  think  they  have  made  an  even  larger 
contribution. 

I  think  that  we  do,  in  talking  about  what  problem  is  left  to  be 
solved,  leave  the  impression  that  you  people  have  done  nothing. 
And  that  is  not  fair.  And  I  am  sorry  if  I  contributed  to  that. 

There  has  been  an  enormous  effort,  under  the  Clean  Air  Act,  and 
you  have  done  a  good  job  in  that  regard.  The  Clean  Air  Act  does 
not  address  all  the  problems  of  acid  rain,  unfortunately.  So  we  may 
need  to  do  something  additional.  And  I  am  just  searching  around 
for  something  that  is  not  going  to  put  you  out  of  business  or  de- 
stroy your  industrial  customers  or  your  agricultural  or  residential 
customers,  but  will  get  us  started  into  putting  less  money  into  res- 
toration of  statues. 

Thank  you  very  much. 

Mr.  Sharp.  The  Congressman  from  New  Mexico.  I  would  remind 
my  colleague  from  New  Mexico  that  the  time  is  starting  to  press  on 
us.  And  I  certainly  want  him  to  have  an  opportunity  to  ask  ques- 
tions. But  I  suddenly  realize  that  we  could  spend  all  morning  prof- 
itably with  this  first  panel,  but  we  have  other  witnesses,  too. 

Mr.  Richardson.  In  that  spirit,  Mr.  Chairman,  I  will  just  have 
two  questions. 

One  is  that  I  notice  the  divisions  here  about  how  we  deal  with 
this  problem  when  we  deal  with  it  at  the  Federal  level. 
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And  I  wanted  to  ask  Mr.  Maloney  and  the  Lieutenant  Governor, 
in  terms  of  State  legislation  and  through  the  State  legislature,  do 
you  experience  the  same  paralysis  that  we  may  be  witnessing  today 
at  the  Federal  level?  Has  there  been  some  substantial  progress  in 
terms  of  State  legislation? 

And  I  guess,  to  Mr.  Maloney  and  to  the  Lieutenant  Governor,  I 
wonder  if  this  task  force  of  yours,  if  you  have  had  occasion  to  look 
at  I  guess  the  central  side  of  Mr.  Maloney's  testimony,  that  there 
are  jobs  created  out  of  benefits  of  control?  Are  the  decisions  so 
clearcut  on  say  clean  coal  technology? 

I  come  from  a  State  that  produces  a  lot  of  clean  coal  that  is  low 
sulfur  and  I  would  like  to  know  if  the  differences  in  these  argu- 
ments that  we  are  having  here  are  so  clear  cut  within  your  own 
governing  bodies. 

Governor,  maybe  you  should  proceed  first. 

Mr.  MuTZ.  Well,  I  would  start  by  saying  that,  to  be  sure,  when- 
ever economic  dislocation  takes  place  there  are  compensating  fac- 
tors. We  recognize  that. 

The  compensating  factors,  though,  we  need  to  look  back  to  the 
very  beginning.  There  is  an  economic  theory  called  the  ''broken 
picture  window"  theory  which  basically  says  that  if  we  want  to 
generate  lots  of  jobs  for  people  in  the  glass  industry  we  would  go 
around  the  country  breaking  windows  out  of  people's  homes,  the 
net  result  being  we  would  have  to  make  more  glass  windows  and 
put  all  those  people  to  work. 

But  of  course  the  other  option  at  that  point  in  time  is  where  do 
you  in  fact  spend  those  same  dollars  if  you  do  not  have  to  fix  your 
windows? 

And  of  course  you  spend  them  in  other  parts  of  the  economy,  and 
you  spend  them  for  things  that  largely  relate  to  an  increase  hope- 
fully in  the  standard  of  living  or  the  quality  of  life  of  the  people 
that  are  involved. 

So  that  is  at  the  fundamental  bottom  of  this  business  of  offset- 
ting questions.  There  are  certainly  some  benefits  to  be  gained  to  so- 
ciety, some  which  cannot  be  quantified,  some  which  can  be.  And  I 
am  the  first  to  recognize  that.  And  I  think  that  is  a  useful  part  of 
our  analysis  for  the  future. 

Right  at  this  moment  I  want  to  say  to  all  of  you  gentlemen,  be- 
cause you  come  here  with  a  very  sensitive  ear  I  think  to  us  in  Indi- 
ana. And  I  appreciate  that.  A  sensitive  ear  somewhat  that  I  did  not 
really  expect  today.  Because  you  have  noted  that  the  impacts  of 
the  bills  as  currently  presented  are  a  disaster  for  Indiana  as  they 
stand  presently. 

On  the  other  hand,  you  have  said  we  think  there  is  a  time  and  a 
place  to  move  in  this  area.  And  that  is  an  issue  that  revolves 
around  scientific  evidence,  and  a  number  of  things  that  I  leave  to 
experts. 

But  I  would  suggest  that  we  appreciate  your  sensitivity  in  that 
respect.  And  I  think  that  I  want  to  go  on  the  record  right  this 
moment  of  saying  that  a  balanced  panel,  which  we  have  attempted 
to  create,  with  representation  from  our  environmental  people  as 
well  as  from  the  Department  of  Commerce,  et  cetera,  we  stand 
ready  to  analyze  any  of  the  proposals,  to  give  you  playback  and  evi- 
dence as  to  where  it  cuts  in  Indiana,  not  just  the  coal  industry,  but 


289 

the  entire  Indiana  economy.  We  think  that  would  be  a  useful  part 
of  our  participation  in  this  subject. 

And  I  realize  when  you  do  these  analyses  that  you  can  quarrel 
about  the  figures.  But  I  think  we  are  now  getting  pretty  close  to 
figures  in  which  the  utility  industry  and  regulators  and  others 
come  pretty  close  to  agreeing  on  the  front  end  impacts. 

Now,  the  compensating  impacts  that  Mr.  Maloney  talks  about 
are  another  issue  entirely.  We  need  to  do  some  more  work  in  that 
respect.  I  think  that  is  a  sensible  way  to  look  at  this. 

Mr.  Richardson.  Mr.  Maloney? 

Mr.  MuTZ.  Yes,  I  would  be  happy  to  comment  on  that. 

If  you  might  turn  to  one  of  my  attachments  on  my  comments,  I 
have  a  chart  of  the  emission  rates  for  the  major  utility  SO2  forces 
in  Indiana  and  this  will  help  on  a  discussion  of  what  the  State  of 
Indiana  has  done  about  the  problem. 

And  it  is  true  that  right  now  the  State  is  undertaking  a  revision 
of  our  State  implementation  plan  for  the  sulfur  dioxide  rules. 

I  might  add  that  that  action  was  precipitated  by  a  Sierra  Club 
lawsuit  to  force  action  on  the  SO2,  since  Indiana  has  not  had  a  fed- 
erally-enforceable SO2  law  for  a  number  of  years  due  to  a  court 
case  decision. 

On  this  chart,  the  numbers  in  the  right  hand  column  on  the  left 
are  the  original  emission  standards  for  these  plants.  The  numbers 
in  parentheses  are  pending  emission  reductions.  They  are  either 
pending  before  the  Indiana  Air  Pollution  Control  Board  or  the  EPA 
and  in  some  cases  you  do  see  reductions.  Notably,  the  Gibson  sta- 
tion operated  by  Public  Service  Indiana.  The  Gibson  station,  by  the 
way,  is  the  largest  emitter  in  the  State  of  Indiana  and  I  believe  the 
second  largest  in  the  United  States. 

You  see  on  the  other  hand  the  Clifty  Creek  plant  down  by  Madi- 
son, Indiana,  the  second  largest  emitter  in  Indiana,  has  a  very  sub- 
stantial emission  rate  and  that  emission  standard  was  reapproved 
by  the  State  within  the  last  several  months. 

And  Clifty  Creek  does  not  sell  any  retail  electricity  in  the  State 
of  Indiana  so  the  cost  of  the  control  technology  on  that  plant  would 
really  have  negligible  impact  on  the  State  of  Indiana. 

And  that  plant  also  purchases  a  great  deal  of  Indiana  coal.  And 
you  would  certainly  be  guaranteeing  a  substantial  market  for  Indi- 
ana coal. 

If  we  move  down  to  the  Indiana  and  Michigan  Rockport  Plant 
which  is  a  brand  new  plant  on  the  Ohio  River  also,  I  believe  in  the 
range  of  1,300  megawatts,  that  plant  burns  totally  Western  coal 
and  managed  to  make  it  through  its  permit  process  without  the  re- 
quirement of  control  technology. 

My  work  has  estimated  that  if  that  plant  could  burn  Indiana 
coal  they  could  burn  close  to  one  third  the  annual  production  of 
Indiana's  coal  fields. 

Mr.  Sharp.  If  they  put  scrubbers  on? 

Mr.  Maloney.  Yes.  If  they  were  to  install  scrubbers,  they  would 
be  able  to  burn  Indiana  coal. 

These  are  just  a  sampling  of  the  Indiana  plants  and  you  can  see 
the  ranges  of  changes  in  the  emission  rates.  A  number  of  the  larg- 
est plants  in  the  State,  such  as  Clifty  Creek,  the  Bree  Plant,  the 
Tanner's   Creek   plant,    will   continue   with    substantial    emission 
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rates,  into  the  future.  And  these  are  plants  to  a  large  extent  that 
are  fairly  new  plants  that  are  going  to  be  around  for  a  long  time. 
And  without  control  technology  they  are  going  to  continue  to  emit 
a  substantial  amount  of  sulfur  dioxide  pollution. 

And  we  can  gain  a  dual  benefit  by  working  on  a  control  plan 
that  requires  control  technology,  both  in  reducing  the  emissions 
and  protecting  the  Indiana  coal  jobs. 

Mr.  Richardson.  Thank  you,  Mr.  Maloney.  Thank  you,  Mr 
Chairman.  I  know  you  are  anxious  to  move  on. 

Mr.  Sharp.  I  am  sorry,  because  I  think  we  could  and  I  think  all 
of  us  have  additional  things  we  would  like  to  pursue  with  this 
panel  but  we  want  to  get  a  broad  range  of  witnesses  before  us 
today. 

I  want  to  thank  all  of  you  for  your  preparation  and  your  time 
and  attendance  here,  and  your  help  to  the  subcommittee,  and  we 
are  hoping  to  call  on  you  in  the  future,  and  we  will  certainly 
expect  to.  And  thank  you  very  much  for  being  with  us. 

Ladies  and  gentlemen,  I  think  you  are  aware  that  your  state- 
ments will  be  included  as  a  part  of  our  record,  and  any  other  mate- 
rials you  wish  to  provide. 

Mr.  Sharp.  And  we  are  delighted  to  hear  your  oral  summary  at 
this  time. 

Mr.  Gresham,  who  is  Vice  President  of  Law  and  Government  Af- 
fairs for  the  AMAX  Coal  Company,  representing  the  Indiana  Coal 
Council,  will  begin  at  this  time. 

If  we  could  have  a  little  more  order  in  the  room  so  everyone  can 
hear,  I  would  appreciate  the  cooperation  of  our  audience. 

Mr.  Gresham. 

STATEMENTS  OF  WAYNE  E.  GRESHAM,  VICE  PRESIDENT,  AMAX 
COAL  CO.,  ON  BEHALF  OF  INDIANA  COAL  COUNCIL;  DARRELL 
V.  MENSCER,  PRESIDENT,  PUBLIC  SERVICE  COMPANY  OF  INDI- 
ANA; LARRY  REYNOLDS,  PRESIDENT,  DISTRICT  11,  UNITED 
MINE  WORKERS;  AND  CHARLOTTE  REED,  EXECUTIVE  DIREC- 
TOR, SAVE  THE  DUNES  COUNCIL 

Mr.  Gresham.  Good  morning,  Mr.  Chairman,  members  of  the 
committee.  Representative  Coats. 

We  welcome  you  to  Indianapolis,  and  we  are  delighted  that  you 
came  to  the  heart  of  the  Midwest  to  discuss  this  acid  rain  issue. 

This  region  of  the  country  stands  to  suffer  the  most  if  acid  rain 
legislation  is  passed  and  it  is  important  that  you  hear  the  Mid- 
west's concern  about  this  issue,  particularly  those  in  the  coal  indus- 
try. 

My  name  is  Wayne  Gresham.  I  am  Vice  President  of  Law  and 
Governmental  Affairs  for  AMAX  Coal.  AMAX  Coal  is  based  here 
in  Indianapolis  and  is  the  third  largest  coal  company  in  the  United 
States,  employing  approximately  2,500  employees  in  three  States: 
Indiana,  Illinois  and  Wyoming.  We  produced  approximately  38  mil- 
lion tons  of  coal  during  1987. 

My  testimony  today,  however,  is  on  behalf  of  the  Indiana  Coal 
Council — the  ICC — a  trade  association  representing  approximately 
90  percent  of  Indiana's  coal  mining  industry  and  many  of  its  sup- 
pliers. 
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During  1987,  Indiana  coal  operators  produced  approximately  33 
million  tons  of  coal  and  employed  approximately  5,000  miners. 

Before  I  turn  to  House  Bill  2666,  let  me  give  you  a  little  back- 
ground on  the  coal  industry  in  Indiana. 

Since  its  discovery  in  1804,  production  has  grown  to  represent  a 
significant  portion  of  Indiana's  economy.  During  1987,  the  Indiana 
coal  industry  injected  nearly  $20  million  in  State  and  local  taxes 
into  the  Indiana  economy.  For  every  ton  of  coal  produced,  approxi- 
mately 60  cents  is  paid  by  the  coal  industry  in  taxes.  Of  that  60 
cents,  25  cents  is  paid  in  State  and  local  taxes  and  35  percent  in 
local  property  taxes.  Thus,  we  play  a  substantial  role  in  keeping  In- 
diana private  citizens'  tax  rates  low,  particularly  in  the  Southwest- 
ern portion  of  Indiana. 

But  survival  in  the  coal  industry  is  tough  today  and  is  getting 
tougher  all  the  time.  Out  of  State  competition  and  decreased 
demand  have  caused  prices  to  fall  dramatically. 

As  a  result,  many  of  our  members — former  members,  I  should 
say — have  gone  out  of  business.  And  the  United  Mine  Workers  esti- 
mates that  approximately  50  percent  of  their  members  are  unem- 
ployed. 

Yet,  with  this,  over  26  million  tons  of  out  of  State  coal  were  im- 
ported into  Indiana  during  1987. 

The  electric  utilities  and  industries  which  use  out  of  State  coal 
do  so  for  a  variety  of  reasons,  but  predominant  among  them  are  air 
quality  requirements. 

Indiana  coal  varies  in  sulfur  content  from  half  a  percent  to  6  per- 
cent, but  approximately  95  percent  of  our  coal  is  considered  to  be 
high  sulfur. 

As  air  quality  requirements  become  more  stringent,  less  and  less 
of  Indiana  coal  can  be  burned  without  blending  or  sulfur  dioxide 
removal  technology. 

As  has  been  pointed  out  by  earlier  testimony  this  morning,  Indi- 
ana has  made  great  strides  in  improving  its  air  quality.  Between 
1980  and  1986,  Indiana's  SO2  emissions  have  declined  approximate- 
ly 12.4  percent  or  about  195,000  tons.  This  trend  will  continue. 

We  expect  that  as  a  result  of  additional  implementation  of  the 
Indiana  SIP  and  other  activities,  utilities  expect  the  SO2  emissions 
to  decline  by  about  25  percent  from  1980  through  1996. 

I  participated  last  week  in  testimony  before  the  Indiana  Depart- 
ment of  Environmental  Management  concerning  the  Indiana  SIP, 
and  contrary  to  some  statements  made  earlier,  11  of  Indiana's  ex- 
isting coal  fired  electrical  utilities  are  going  to  have  substantial  re- 
ductions in  their  SO2  limitations  as  a  result  of  the  final  implemen- 
tation of  that  plan. 

The  affected  utilities'  emission  limits  will  be  reduced  from  be- 
tween 20  and  57  percent  of  their  current  emission  limits. 

These  reductions  are  proof  that  the  Clean  Air  Act  today  is  work- 
ing. Why  not  let  it  continue  to  work,  without  adding  another  com- 
plicated layer  of  reduction  requirements? 

The  reduction  requirements  will,  make  no  mistake  about  it,  be 
achieved  at  cost,  both  monetary  and  human.  Increased  costs  will  be 
passed  on  to  residential  rate  payers  and  industrial  consumers  of 
electricity.  Indiana  will  become  less  attractive  to  new  business. 
And  people  on  fixed  incomes  will  be  adversely  affected.  More  coal 
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production  will  be  displaced  and  more  miners  will  be  threatened 
with  unemployment. 

The  Indiana  mining  industry  and  residential  and  industrial  rate- 
payers are  and  will  continue  to  pay  for  improved  air  quality  with- 
out the  passage  of  acid  rain  legislation. 

The  Indiana  Coal  Council  opposes  H.R.  266.  The  controversy  con- 
tinues. But  one  thing  is  certain.  Bills  like  H.R.  2666  will  cause  sig- 
nificant displacement  of  Indiana  coal  production. 

In  a  joint  study,  the  Indiana  Department  of  Commerce,  Environ- 
mental Management  Agency  and  the  Indiana  Utility  Regulatory 
Commission  analyzed  H.R.  266  and  projected  that  at  least  3.4  mil- 
lion tons  of  local  high  sulfur  coal  would  be  displaced  annually  by 
imported  low  sulfur  coal  if  2666  is  passed. 

Of  the  3.4  million  tons  displaced,  80  percent  would  be  from  Indi- 
ana mines.  Thus,  the  displacement  of  Indiana  production  could 
exceed  3.7  million  tons  per  year.  The  authors  of  that  study  say  that 
it  is  conservative  and  actual  displacement  could  be  much  higher. 

As  has  been  stated  earlier  this  morning,  we  estimate  that  H.R. 
2666  could  cost  nearly  1,000  direct  mining  jobs  and  nearly  3,000  re- 
lated jobs  and  those  are  concentrated  in  the  Southwestern  counties 
of  this  State  where  the  whole  economy  of  many  communities  is 
based  solely  on  mining  revenues. 

We  are  certain  that  the  passage  of  H.R.  2666  will  have  a  devas- 
tating economic  impact  on  Indiana  and  would  have  serious  econom- 
ic implications  on  the  Nation.  Yet,  it  is  much  less  certain  that  it 
would  address  effectively  the  acid  rain  controls. 

The  original  claims  that  acid  rain  is  causing  immediate,  wide- 
spread and  catastrophic  damage  to  the  environment  were  wrong 
and  greatly  exaggerated. 

We  believe,  in  answer  to  Congressman  Swift's  questions  earlier 
about  what  should  Congress  do,  we  believe  it  should  focus  its  ef- 
forts on  the  development  and  deployment  of  clean  coal  technologies 
so  that  we  are  well  prepared  to  address  future  air  pollution  and 
acid  rain  concerns. 

The  Nation's  three  largest  coal  producers,  all  of  which  are  mem- 
bers of  the  ICC,  alone  spend  over  $20  million  annually  on  coal  re- 
search and  development. 

A  substantial  amount  of  industry's  research  is  directed  toward 
technologies  which  will  accomplish  two  goals  simultaneously:  low 
cost  energy  and  a  healthy  environment.  These  two  need  not  be  mu- 
tually exclusive. 

We  believe  that  the  biggest  danger  that  acid  rain  poses  for  the 
coal  industry  and  Indiana  citizens  is  that  political  expediency  and 
Congressional  impatience  will  cause  the  passage  of  legislation 
which  will  do  nothing  more  than  cause  major  economic  disruption. 

We  have  time.  The  Clean  Air  Act  is  working.  Let  us  use  that 
time  to  ensure  that  we  are  well  prepared  to  meet  the  energy,  envi- 
ronmental and  human  needs  of  the  future. 

Thank  you. 

[The  prepared  statement  of  Mr.  Gresham  follows:] 

Statement  of  Wayne  E.  Gresham 

Good  morning,  Mr.  Chairman,  Representative  Coats  and  members  of  the  Energy 
and  Power  Subcommittee.  Welcome  to  Indianapolis.  We  are  delighted  that  you  came 
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to  the  heart  of  the  Midwest  to  discuss  the  acid  rain  issue.  This  region  of  the  country 
stands  to  suffer  the  most  if  acid  rain  legislation  is  passed  and  it  is  important  that 
you  hear  the  Midwest's  concerns  about  the  issue. 

I  am  Wayne  Gresham,  Vice  President  of  Law  and  Governmental  Affairs  for 
AMAX  Coal  Company.  AMAX  Coal  Company,  the  third  largest  coal  company  in  the 
United  States,  employs  a  total  of  approximately  2,500  employees  in  three  States:  In- 
diana, Illinois  and  Wyoming.  AMAX  produced  approximately  38  million  tons  of  coal 
during  1987. 

I  am  testifying  today,  however,  on  behalf  of  the  Indiana  Coal  Council  (the  "ICC"). 
The  ICC  is  a  trade  association  which  represents  90  percent  of  Indiana's  coal  mining 
industry  and  many  of  its  suppliers.  During  1987,  Indiana  coal  operators  produced 
approximately  33  million  tons  of  coal  and  employed  approximately  5,000  miners.  Of 
that  33  million  tons,  approximately  20  million  tons  were  consumed  by  Indiana  utili- 
ties. Twenty-six  million  tons  of  coal  were  imported  into  Indiana  during  1987.  Eight- 
een million  of  the  26  million  tons  of  imported  coal  were  used  by  Indiana  utilities  in 
1987. 

Before  I  turn  to  House  Bill  2666,  let  me  give  you  a  little  background  on  Indiana's 
coal  industry.  Since  discovery  of  coal  in  Indiana  in  1804,  production  has  grown  to 
represent  a  significant  portion  of  Indiana's  economy.  During  1987,  the  Indiana  coal 
industry  injected  nearly  $20  million  in  State  and  local  taxes  to  the  Indiana  econo- 
my. For  every  ton  of  coal  produced,  approximately  60  cents  is  paid  by  the  coal  in- 
dustry in  taxes.  Of  the  60  cents,  25  cents  is  paid  in  State  tgixes  and  35  cents  is  paid 
in  local  property  taxes.  The  property  taxes  paid  by  the  coal  industry  play  a  substan- 
tial role  in  keeping  private  citizens'  tax  rates  low,  particularly  in  the  southwestern 
portion  of  Indiana. 

But  survival  in  the  coal  industry  today  is  tough  and  getting  tougher  all  the  time. 
Out  of  State  competition  and  decreased  demand  have  caused  prices  to  fall  dramati- 
cally. As  a  result,  numerous  Indiana  coal  companies  have  gone  out  of  business,  and 
the  United  Mine  Workers  estimate  that  approximately  50  percent  of  their  Indiana 
miners  are  unemployed.  Yet,  over  26  million  tons  of  out  of  State  coal  were  imported 
into  Indiana  during  1987. 

The  electric  utilities  and  industries  which  use  out  of  State  coal  do  so  for  a  variety 
of  reasons,  but  the  predominate  ones  are  the  air  quality  requirements  imposed  on 
electric  utilities  and  industrial  users.  Indiana's  coal  varies  in  sulfur  content  from  0.5 
percent  to  6  percent,  and  approximately  95  percent  of  Indiana's  coal  is  considered  to 
be  high  sulfur  coal.  As  air  quality  requirements  become  stricter,  less  and  less  of  In- 
diana's coal  can  be  burned  without  blending  or  application  of  sulfur  removal  tech- 
nology. 

Indiana  has  made  great  strides  in  improving  its  air  quality.  Between  1980  and 
1986,  Indiana's  SO2  emissions  have  declined  approximately  12.4  percent  or  by 
195,000  tons.  The  trend  will  continue.  A  study  performed  for  the  Indiana  Coal  Coun- 
cil which  is  based  on  the  1980  emission  levels  quoted  by  the  National  Acid  Precipita- 
tion Program  ("NAPAP")  projects  that  Indiana's  SO2  emissions  from  utilities  are  ex- 
pected to  decline  by  nearly  25  percent  from  1980  through  1996.  The  SO2  emissions 
limits  will  be  reduced  at  11  of  Indiana's  existing  coal-fired  electric  utilities  according 
to  recent  revisions  to  the  Indiana  SO2  State  Implementation  Plan.  The  affected  utili- 
ties' emission  limits  will  be  reduced  from  between  20-57  percent  of  their  current 
emission  limits.  The  reductions  are  proof  that  the  Clean  Air  Act  is  working.  Why 
not  let  the  Clean  Air  Act  continue  to  work  without  adding  another  complicated 
layer  of  reduction  requirements. 

Make  no  mistake  about  it,  the  reductions  will  be  achieved  at  a  cost:  both  mone- 
tary and  human.  The  increased  costs  will  be  passed  on  to  residential  rate  payers 
and  industrial  consumers  of  electricity.  Indiana  will  become  less  attractive  to  new 
business.  People  on  fixed  incomes  will  be  adversely  affected.  More  coal  production 
will  be  displaced  and  more  miners  will  be  threatened  with  unemployment. 

The  Indiana  mining  industry  and  residential  and  industrial  ratepayers  are  and 
will  continue  to  pay  for  improved  air  quality  without  the  passage  of  acid  rain  legis- 
lation. If  acid  rain  legislation  is  passed,  the  compounded  effect  on  Indiana,  its  citi- 
zens and  its  coal  mining  industry  would  be  devastating. 

The  ICC  opposes  H.R.  2666.  The  controversy  about  the  causes  and  effects  of  acid 
rain  continues,  but  one  thing  is  certain:  bills  like  H.R.  2666  would  cause  significant 
displacement  of  Indiana  coal  production.  In  a  joint  study,  the  Indiana  Department 
of  Commerce,  the  Indiana  Department  of  Environment  Management,  and  the  Utili- 
ty Regulatory  Commission  analyzed  H.R.  2666  and  projected  that  at  least  3.4  million 
tons  of  local  high  sulfur  coal  would  be  displaced  annually  by  imported  low  sulfur 
coal  if  H.R.  2666  is  passed.  Of  the  3.4  million  tons  annually  which  will  be  displaced, 
approximately  80  percent  would  be  from  Indiana  mines.  An  additional  0.9  million 
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tons  of  Indiana  production  exported  to  out  of  State  utilities  cold  be  displaced.  Thus, 
the  displacement  of  Indiana  production  could  exceed  3.7  million  tons  per  year.  The 
authors  of  the  study  admit  that  the  study  is  conservative  and  that  the  actual  dis- 
placement would  be  much  higher  if  utilities  decide  not  to  install  sulfur  removal 
technologies. 

The  study  projects  that  H.R.  2666  could  cost  nearly  1,000  direct  mining  jobs  and 
nearly  3,000  related  jobs.  The  authors  project  that  coal  revenues  would  drop  by  $90 
million  annually.  The  economic  effects  would  be  localized  in  15  southwestern  Indi- 
ana counties  where  the  whole  economy  of  many  communities  is  based  solely  on 
mining  revenues.  Few  alternative  employment  opportunities  are  available  in  these 
or  adjacent  counties  to  replace  the  lost  mining  jobs. 

H.R.  2666  would  not  only  have  a  dramatic  effect  on  the  Indiana  mining  industry, 
but  as  other  witnesses  will  testify,  the  bill  threatens  virtually  all  of  Indiana's  manu- 
facturing and  industrial  sectors  as  well.  Electricity  rate  increases  will  be  incurred  at 
every  level  of  manufacturing  and  production.  Therefore,  commercial,  industrial  and 
wholesale  consumers  of  electricity  will  face  increased  costs.  Businesses  as  diverse  as 
grocery  stores,  retailers,  heavy  industry,  primary  metals  and  the  furniture  indus- 
tries would  be  affected. 

We  are  certain  that  passage  of  H.R.  2666  would  have  a  devastating  economic 
affect  on  Indiana  and  would  have  serious  economic  implications  for  the  Nation.  Yet, 
it  is  much  less  certain  that  it  would  address  effectively  the  acid  rain  concerns.  In- 
creasingly, scientific  evidence  indicates  that  many  of  the  original  claims  that  acid 
rain  is  causing  immediate,  widespread  and  catastrophic  damage  to  the  environment 
were  wrong  or  greatly  exaggerated.  Many  of  the  original  claims  were  based  on 
flawed  and  erroneous  historical  data.  The  1986  NAPAP  Annual  Report  indicates 
that: 

No  adverse  human  health  effects  have  been  associated  with  acid  rain; 

Rain  acidity  at  current  levels  will  not  cause  irreparable  harm  in  the  foreseeable 
future;  and 

Acid  rain . . .  has  no  consistent  demonstrable  effect  on  the  yield  of  agricultural 
crops. 

Congress  should  focus  its  efforts  on  the  development  and  deployment  of  clean  coal 
technologies  so  that  we  are  well  prepared  to  address  future  air  pollution  and  acid 
rain  concerns.  Congress  has  partially  recognized  the  need  for  clean  coal  technology 
research.  In  1987,  Congress  appropriated  $575  millioa  to  be  used  for  clean  coal  tech- 
nology over  the  next  3  years.  The  Nation's  three  largest  coal  producers,  all  of  which 
are  members  of  the  ICC,  spend  in  combination  over  $20  million  annually  on  coal 
research  and  development.  A  substantial  amount  of  industry's  research  is  directed 
toward  technologies  which  will  accomplish  two  goals  simultaneously:  low  cost 
energy  and  a  healthy  environment.  The  two  need  not  be  mutually  exclusive.  Bills 
like  H.R.  2666  make  it  less  likely  that  these  exciting  new  technologies  will  be  devel- 
oped and  deployed  because  they  will  not  be  available  in  time  to  comply  with  the 
deadlines  mandated  in  the  acid  rain  bills. 

The  biggest  danger  that  the  acid  rain  issue  poses  for  the  coal  industry  and  Indi- 
ana citizens  is  that  political  expediency  and  Congressional  impatience  will  cause  the 
passage  of  legislation  which  will  do  nothing  more  than  cause  major  economic  dis- 
ruption. 

We  have  time.  The  Clean  Air  Act  is  working  in  Indiana  and  in  the  Midwest  as 
evidenced  by  the  decline  in  SO2  emission  levels.  Let's  use  the  time  to  ensure  that  we 
are  well  prepared  to  meet  the  energy,  environmental  and  human  needs  of  the 
future. 

Mr.  Sharp.  Thank  you  very  much,  Mr.  Gresham.  We  now  wel- 
come Mr.  Darrell  Menscer,  the  President  and  Chief  Operating  Offi- 
cer of  PubUc  Service  of  Indiana. 

STATEMENT  OF  DARRELL  V.  MENSCER 

Mr.  Menscer.  Thank  you,  Mr.  Chairman. 

In  order  to  conserve  time,  I  will  forego  my  presentation  and  just 
speak  to  the  points  that  are  in  my  abstract. 

If  you  would  like  more  detail  later,  I  will  be  glad  to  do  that. 

Public  Service  Indiana  is  the  largest  investor-owned  utility  in  the 
State  of  Indiana.  We  serve  more  than  560,000  in  69  counties. 
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We  have  cut  our  SO2  emissions  17  percent  between  1979  and 
1987,  even  though  during  that  time  we  increased  our  generation  by 
more  than  6  percent. 

Speaking  to  the  Gibson  station — which  carries  the  badge  of  being 
the  largest  emitter  of  SO2 — it  also  carries  the  badge  of  being  the 
largest  coal-fired  generating  plant  in  the  United  States.  Those  two 
kind  of  go  together. 

But  through  1987,  we  have  invested  more  than  $149  million  in 
emission  control  programs,  including  the  construction  of  a  scrubber 
for  one  of  the  Gibson  plants.  Our  annual  environmental  expense 
exceeds  $27  million. 

The  new  Indiana  State  Implementation  Plan  will  require  an  ad- 
ditional 18.9  percent  reduction  in  SO2  in  addition  to  the  17  percent 
we  have  already  reduced. 

The  reduction  could  cost  between  $50  and  $290  million,  depend- 
ing on  whether  there  is  low  sulfur  coal  available  or  we  have  to  go 
to  a  scrubber. 

The  current  bills  before  Congress  we  think  reduce  the  flexibility 
many  utilities,  including  ours,  would  have  in  devising  a  compliance 
strategy. 

H.R.  2666  could  require  up  to  $1.3  billion  in  capital  expenditures 
for  our  company  alone  and  result  in  a  21.2  percent  rate  increase. 
These  rates  would  hurt  individuals  as  well  as  destroy  Indiana's 
business  economy. 

We  support  the  NAPAP  program  and  we  are  at  present  provid- 
ing generation  and  operational  data  to  be  used  for  the  regional 
modeling  studies  that  they  are  now  doing. 

But  we  believe  that  Congress  should  wait  until  this  study  is  final 
and  the  report  is  issued  before  considering  any  acid  rain  legisla- 
tion. 

The  real  problem  that  bothers  us  is  that  if  we  spend  all  of  these 
dollars  and  long  range  transport  is  not  there  and  is  not  going  to 
there,  we  are  spending  a  lot  of  dollars  that  would  not  be  necessary, 
that  would  not  benefit  the  State  of  Indiana.  And  with  that,  sir,  I 
conclude,  and  thank  you  for  the  opportunity. 

[The  prepared  statement  of  Mr.  Menscer  follows:] 

TESTIMONY  OF  DaRRELL  V.  MeNSCER 

Mr.  Chairman  and  distinguished  members  of  the  subcommittee,  I  would  like,  first, 
to  express  to  you  my  appreciation  for  the  opportunity  to  testify  this  morning  and 
share  some  of  the  concerns  my  company  has  over  acid  rain  legislation  now  before 
the  100th  Congress. 

My  name  is  Darrell  Menscer  and  I  am  the  President  and  Chief  Operating  Officer 
of  Public  Service  Company  of  Indiana,  Inc.  PSI  is  the  largest  investor-owned  electric 
utility  in  the  State,  supplying  power  to  563,626  customers  in  69  counties.  More  than 
98  percent  of  our  power  is  generated  at  our  six  coal-fired  powerplants  in  southern 
and  western  Indiana. 

It  isn't  often  we,  in  Indiana,  have  the  chance  to  witness  the  workings  of  our  legis- 
lative process  right  here  in  our  own  backyard.  It  is  my  hope  that,  by  the  time  this 
hearing  concludes,  we'll  have  a  better  appreciation  of  each  other's  problems  and  re- 
sponsibilities. 

I  would  like  to  commend  you,  Mr.  Chairman,  for  showing  the  foresight  to  sched- 
ule a  hearing  in  the  Midwest  where  much  of  our  electric  power  is  generated  from 
the  burning  of  locally  mined  coal.  The  acid  rain  issue  is,  purely  and  simply,  a  bread- 
and-butter  one  not  just  for  PSI  but  also  for  the  thousands  of  coal  miners,  small  busi- 
nesses, large  industries  and  individual  ratepayers  in  our  region. 
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Over  the  years,  Ck)ngress  has  been  presented  with  a  number  of  national  studies 
showing  the  progress  the  electric  utility  industry  has  made  in  reducing  sulfur  diox- 
ide emissions  under  the  Clean  Air  Act.  I'm  not  going  to  recite  them  this  morning— 
they  are  already  a  part  of  the  long  congressional  acid  rain  record  with  which,  I 
know,  you  are  quite  familiar. 

But  I  would  like  to  acquaint  this  subcommittee  with  the  steps  we  have  taken  to 
lower  emissions  from  our  generating  facilities. 

At  Public  Service  Indiana,  we  cut  sulfur  dioxide  emissions  from  575,612  tons  per 
year  in  1979  to  477,898  tons  in  1987— a  reduction  of  17  percent. 

These  reductions  are  even  more  important  when  one  takes  into  account  the  fact 
that  they  were  accomplished  through  a  period  of  growth.  During  this  same  period, 
1979  to  1987,  PSI  increased  its  generation  5.8  percent  from  24.2  billion  kilowatt- 
hours  to  25.6  billion  kilowatt-hours. 

Through  1987,  we  invested  $149.1  million  in  our  emission  control  program.  Our 
largest  expense  was  the  construction  of  a  scrubber  at  our  676-megawatt  Gibson  Unit 
5,  which  went  on  line  in  1982.  PSI's  annual  environmental  expenses,  including  de- 
preciation, are  $27.8  million  a  year  with  the  Gibson  scrubber  representmg  the  lion's 
share  of  that  commitment. 

I  know  that,  over  the  years,  many  in  Congress  have  grown  weary  of  the  assertion 
that  the  current  Clean  Air  Act  still  works.  They  seem  to  believe  the  law  has  run  out 
of  steam  and  no  longer  serves  to  reduce  emissions. 

Our  recent  experience,  however,  indicates  otherwise. 

Under  the  new  Indiana  State  Implementation  Plan,  which  EPA  Region  5  is  now 
reviewing,  PSI  will  be  compelled,  by  the  end  of  1995,  to  lower  its  sulfur  dioxide 
emissions  another  90,000  tons  to  just  over  387,000  tons  a  year. 

"To  meet  this  18.9  percent  system-wide  reduction,  we  will  cut  allowable  emissions 
22  percent  at  our  Cayuga  Station,  24  percent  at  our  Gallagher  Station  and  47  per- 
cent at  Gibson  Station. 

Depending  on  what  compliance  strategy  we  use  and  other  economic  factors,  we 
project  our  net  present  value  of  costs  from  these  further  emission  reductions  to  fall 
somewhere  between  $50  million  and  $290  million. 

What  I  hope  this  information  does  is  leave  you  with  two  impressions:  One,  the 
Clean  Air  Act  continues  to  do  exactly  what  it  was  meant  to  do.  And  two,  contrary  to 
what  you  may  have  heard.  Public  Service  Indiana  and  most  of  its  fellow  Midwestern 
utilities  do  not  callously  disregard  our  environmental  responsibilities. 

We  have  reduced  emissions  and  we  will  continue  to  do  so  as  required  by  the  law. 

Under  the  current  Clean  Air  Act,  we  will  be  able  to  reduce  emissions  by  nearly  19 
percent  while  still  maintaining  the  economic  viability  of  the  company. 

These  emission  reductions  will  be  made  within  a  time  frame  that  protects  the 
economy  of  the  State  and  preserves  the  thousands  of  jobs  that  depend  on  the  Hoo- 
sier  mining  industry. 

None  of  the  bills  introduced  in  Congress  this  year  allows  for  this  flexibility.  Quite 
contrary.  Their  unrealistic  deadlines  tend  to  restrict  compliance  options  and,  if 
passed,  would  likely  pit  utility  against  utility. 

The  lower  would  be  the  consumer  who  would  watch  helplessly  as  electric  rates 
increase  dramatically  as  dependability  decreases. 

For  example,  H.R.  2666,  whose  provisions  have  already  passed  another  subcom- 
mittee, could  require  PSI  to  construct  six  new  scrubbers  and  install  expensive  new 
NO,  technology  by  1997. 

We  have  projected  our  capital  expenditures,  under  this  bill,  to  be  some  $1.3  billion 
based  on  current  scrubber  costs.  And  the  rate  shock?  In  1997,  the  first  full  year  of 
compliance,  our  rates  would  have  increased  21.2  percent. 

For  Hoosier  consumers  of  electricity,  especially  the  elderly  and  those  on  fixed  in- 
comes, such  a  dramatic  increase  in  the  cost  of  essential  power  would  be  devastating. 

As  for  PSI's  competitive  rate  structure,  which  has  done  so  much  to  attract  new 
business  opportunities  to  Indiana,  it  would  simply  vanish.  And  so  would  the  jobs. 

Mr.  Chairman,  the  congressionally  mandated  National  Acid  Precipitation  Assess- 
ment program  (NAPAP),  in  its  interim  report,  indicates  there  is  no  environmental 
crisis  at  hand. 

Absent  the  evidence  that  our  emissions  are  permanently  damaging  lakes  and 
streams  downwind,  how  can  we  be  expected  to  support  draconian  legislation  such  as 
H.R.  2666  which  would  wreck  the  Midwest's  fragile  economy? 

PSI  and  many  other  electric  utilities  are  cooperating  with  the  NAPAP  research 
by  providing  generating  station  and  operational  data  to  EPA's  research  branch. 
This  information  will  be  used  to  validate  the  regional  acid  deposition  models  which 
will  be  a  part  of  the  NAPAP  final  report. 


297 

We  believe  that  final  report,  due  in  1990,  will  provide  Congress  with  the  best  sci- 
ence available  on  acid  rain. 

If  the  report  shows  that  our  emissions  are,  in  fact,  damaging  the  Northeast's  envi- 
ronment, we  know  Congress  will  act  in  accordance  with  its  responsibilities  and  pass 
appropriate  legislation. 

But  until  that  report  is  out,  we  believe  new  acid  rain  legislation  is  premature  and 
unnecessary.  As  long  as  Congress  continues  to  propose  bills  that  are  based  on  emo- 
tionalism and  politics  and  not  reasoned  science  and  economics,  we  will  continue  to 
oppose  them. 

Faced  with  the  terrible  burden  these  bills  would  have  on  our  customers  and  the 
economic  future  of  the  State  of  Indiana,  we  really  have  no  choice. 

Mr.  Sharp.  Thank  you  very  much.  We  now  welcome  Mr.  Larry 
Reynolds,  President  of  District  11  of  United  Mine  Workers. 

STATEMENT  OF  LARRY  REYNOLDS 

Mr.  Reynolds.  Mr.  Chairman,  members  of  the  committee,  my 
name  is  Larry  Reynolds,  and  I  am  President  of  the  United  Mine 
Workers  for  the  State  of  Indiana. 

I  have  been  a  coal  miner  for  25  years,  over  10  years  as  President 
here  in  the  State  of  Indiana.  During  this  tenure  in  office  I  have 
faced  many  difficult  and  sometimes  unsolvable  problems. 

I  have  faced  numerous  strikes,  some  of  which  have  lasted  up  to  4 
months.  I  have  seen  my  membership  through  good  times  and  bad 
times.  I  have  seen  my  membership  grow  and  I  have  seen  it  suffer. 

I  have  witnessed  unemployment,  relief  lines,  angry  and  disap- 
pointed miners  and  many  labor/ management  disputes.  But 
throughout  my  tenure  in  office  I  have  never  been  subjected  to  the 
human  misery  and  wholesale  unemployment  that  current  acid  rain 
legislation  promises  to  deliver  to  my  membership. 

Coal  miners  work  hard  in  a  job  that  is  often  dangerous  and  dirty. 
But  our  work  is  critical  for  the  economic  well-being  of  our  country 
and  State.  We  believe  in  clean  air  and  we  believe  in  the  enforce- 
ment of  the  Clean  Air  Act.  After  all,  coal  miners  work  in  one  of 
the  most  hostile  and  dangerous  environments  found  anywhere  on 
the  face  of  the  Earth. 

But  we  also  believe  in  the  fairness  of  any  proposed  legislation 
that  would  address  the  acid  rain  issue.  There  is  no  fairness  in 
Senate  Bill  1894  offered  by  Senator  George  Mitchell  of  Maine,  or 
House  Resolution  2666,  co-sponsored  by  Representative  Henry 
Waxman  from  California,  the  two  most  prominent  acid  rain  bills 
being  debated  in  the  100th  Congress. 

Unemployment  in  the  Indiana  coal  fields  is  over  50  percent  and 
rising.  We  have  seen  the  coal  miners  of  our  State  and  Nation  not 
only  sacrifice  their  livelihood,  their  jobs  and  their  futures  but  also 
their  lives,  in  pursuing  supplying  coal  to  meet  current  enforcement 
of  the  Clean  Air  Act.  We  owe  a  great  deal  to  the  men  and  women 
who  risk  their  lives  to  provide  us  this  valuable  and  important  prod- 
uct. 

That  is  why  I  am  outraged  that  certain  entities  would  want  to 
further  "reward"  these  coal  miners  for  their  sacrifices  by  mandat- 
ing acid  rain  legislation.  Proposed  acid  rain  legislation  would  crip- 
ple and  perhaps  permanently  destroy  the  coal  industry  in  our  Hoo- 
sier  State  and  across  the  Midwest. 
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Attached  to  my  remarks  is  a  UMWA  Analysis  of  House  Resolu- 
tion 2666,  the  most  topical  current  acid  rain  legislation  in  Con- 
gress. 

You  will  note  that  over  1,100  coal  miners  would  lose  their  jobs  in 
Indiana  because  of  this  one  piece  of  legislation.  This  would  displace 
nearly  3,000  related  coal  industry  jobs.  The  total  economic  losses 
for  these  jobs  would  exceed  $110  million  each  and  every  year. 

This  type  of  bleak  outlook  and  assessment  is  clearly  not  accepta- 
ble to  the  coal  miners  in  Indiana  and  across  the  Midwest.  The  total 
job  loss  impact  and  economic  impact  to  our  Midwestern  States 
would  exceed  32,000  coal  miner  jobs,  90,000  related  jobs  and  cost 
the  heartland  of  America  $3.5  billion  each  and  every  year.  These 
losses  are  in  addition  to  increased  utility  bills  for  each  and  every 
electric  consumer  and  the  adverse  effect  of  these  utility  costs  on 
continued  economic  development. 

I  mentioned  our  record  is  an  excellent  one.  The  Clean  Air  Act  is 
working  and  coal  miners  do  not  need  to  be  sacrificed  for  quick  fix 
approaches. 

I  speak  for  all  the  coal  miners  in  the  State  of  Indiana  and,  I  am 
sure,  across  the  Midwest,  when  I  tell  you  that  the  "endangered  spe- 
cies" referred  to  in  the  acid  rain  debates  are  not  the  fish.  The  "en- 
dangered species"  in  this  acid  rain  debate  are  the  coal  miners  from 
Indiana,  Illinois,  Ohio  and  our  other  Midwestern  States. 

I  appreciate  the  opportunity  to  address  this  committee  and  give 
my  remarks.  Thank  you. 

[Testimony  resumes  on  p.  309.] 

[The  prepared  statement  and  attachment  of  Mr.  Reynolds  follow:] 


I 


299 


LARRY  REYNOLDS.  PRESIDENT 


United  Mine  Workers  o!  America 

Post  Oltica  Box  IMS  •  301  North  8lh  StrMi  •  Tarrt  Mauta.  Indiana  47806  •  (812)2320074 


STATEMENT  OF  LARRY  REYNOLDS 
INDIANA  DISTRICT  #11  PRESIDENT 
UNITED  MINE  WORKERS  OF  AMERICA 


My  name  is  Larry  Reynolds.   I  am  the  District  #11  President 
for  the  United  Mine  Workers  in  Indiana.   For  over  ten  years  in 
this  position  I  have  faced  many  difficult  and  sometimes 
unsolvable  problems  and  issues.   I  have  faced  111  day  strikes;  I 
have  seen  my  membership  through  good  times  and  bad  times;  I  have 
seen  my  membership  grow  and  I  have  seen  it  suffer;  I  have 
witnessed  unemployment,  relief  lines,  angry  and  disappointed 
miners,  and  many  labor/management  disputes.   But  throughout  my 
tenure  in  office  I  have  never  been  subjected  to  the  human  misery 
and  wholesale  unemployment  that  current  acid  rain  legislation 
promises  to  deliver  to  my  membership. 

Coal  miners  work  hard  in  a  job  that  is  often  dangerous  and 
dirty.   But  our  work  Is  critical  for  the  economic  well-being  of 
our  country  and  state.  We  believe  In  clean  air  and  we  believe  in 
the  enforcement  of  the  Clean  Air  Act.   After  all  coal  miners  work 
in  one  of  the  most  hostile  and  dangerous  environments  found 
anywhere  on  the  face  of  the  earth. 

But  we  also  believe  in  the  fairness  of  any  proposed 
legislation  that  would  address  the  acid  rain  Issue.   There  is  no 
fairness  in  Senate  Bill  1894  offered  by  Senator  George  Mitchell 
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of  Maine  or  House  Bill  2665  introduced  by  Representative  Gerry 
Sikorski  from  Minnesota  and  co-sponsored  by  Representative  Henry 
Waxman  from  Hollywood,  California,  the  two  roost  prominent  acid 
rain  bills  being  debated  in  the  100th  Congress. 

Unemployment  in  the  Indiana  coal  fields  is  approaching  60S 
and  rising.   We  have  seen  the  coal  miners  of  our  state  and  nation 
not  only  sacrifice  their  livelihood,  their  jobs,  and  their 
futures,  but  also  their  lives  in  the  pursuit  of  supplying  coal  to 
meet  current  enforcement  of  the  Clean  Air  Act.   We  owe  a  great 
deal  to  the  men  and  women  who  risk  their  lives  to  provide  us  this 
valuable  and  important  product. 

This  is  why  1  am  so  outraged  that  certain  entitles  would 
want  to  further  "reward"  these  coal  miners  for  their  sacrifices 
by  mandating  acid  rain  legislation.   Proposed  add  rain 
legislation  would  cripple  and  perhaps  permanently  destroy  the 
coal  industry  in  our  Hoosler  state  and  across  the  midwest. 

There  are  only  two  practical  ways  at  present  to  accomplish 
reductions  of  the  magnitude  required  in  current  acid  rain 
proposals.   Utilities  can  either  retrofit  existing  generating 
units  with  flue  gas  desul  f ur 1 zat ion  devices  (scrubbers)  or  switch 
to  low  sulfur  coal.   Make  no  mistake  about  It.  Scrubbers  can  and 
do  work.   There  are  about  148  of  them  In  the  United  States  In 
operation  today,  representing  50,000  megawatts  of  electrical 
power.   Nearly  100  more  are  under  construction  or  in  planning 
representing  another  50,000  megawatts  of  power. 
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But  scrubbers  can  be  very  expensive  when  retrofitted  to 
existing  plants.   Since  utilities  managers  often  make  economic 
decisions  to  maximize  profit,  they  often  resist  the  installation 
of  pollution  control  equipment  in  lieu  of  the  less  expensive  fuel 
switching  of  low  sulfur  coal. 

Therein  lies  the  problem. 

Fuel  switching  means  that  existing  coal  supply  contracts 
will  be  abrogated,  coal  mines  will  be  idled  and  coal  miners  will 
lose  their  jobs.   Attached  to  my  remarlcs  is  a  UMWA  analysis  of 
House  Resolution  2666,  the  most  topical  current  acid  rain 
legislation  in  Congress.   You  will  note  that  over  1 ,100  coal 
■Iners  would  lose  their  jobs  In  Indiana  because  of  this  one  piece 
of  legislation.   This  would  displace  nearly  3,000  related  coal 
industry  jobs.   The  total  economic  losses  for  these  jobs  would 
exceed  $110  million  each  and  every  year. 

This  type  of  bleak  outlook  and  assessment  Is  clearly  not 
acceptable  to  the  coal  miners  in  Indiana  and  across  the  midwest. 
The  total  job  loss  Impact  and  eonomic  impact  to  our  raldwestern 
states  would  exceed  32,000  coal  miner  jobs,  90,000  related  jobs 
and  cost  the  heartland  of  America  three  and  a  half  billion 
dollars  each  and  every  year.   These  losses  are  In  addition  to 
increased  utility  bills  for  each  and  every  electric  consumer  and 
the  adverse  effect  of  these  utility  costs  on  conintued  economic 
devel opment . 
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All  of  this  when  the  existing  Clean  Air  Act  is  working. 
Coal  use  in  this  country  has  increased  from  625  million  tons  per 
year  in  1977  to  over  800  million  tons  per  year  in  1986.   During 
this  time  sulfur  oxide  emissions  have  decreased  from  27  million 
tons  per  year  in  1977  to  21  million  tons  per  year  in  1986. 
Clearly  the  record  is  a  good  one.   When  you  factor  in  the  100  new 
scrubber  units  that  I  mentioned  earlier  the  record  is  an 
excellent  one.   The  Clean  Air  Act  is  working  and"  coal  miners  do 
not  need  to  be  sacrificed  for  quick  fix  approaches. 

Many  new  and  exciting  technologies  are  on  the  verge  of 
development  and  demonstration  for  existing  plants.   New  clean 
coal  technology  can  and  will  be  in  place  before  any  acid  rain 
controls  would  ever  be  mandated. 

Now  Is  not  the  time  to  run  the  coal  industry  out  of  Indiana 

and  the  midwest  by  forcing  add  rain  controls  on  an  industry  that 

has  demonstrated  the  Clean  Air  Act  is  working. 

I  speak  for  all  the  coal  miners  in  the  state  of  Indiana,  and 

I'm  sure,  across  the  midwest  when  I  tell  you  that  the  "endangered 

species"  referred  to  In  the  acid  rain  debates  are  not  the  fish. 

The  "endangered  species"  in  this  acid  rain  debate  are  coal  miners 

from  Indiana,  Illinois,  Ohio,  and  our  other  midwestern  states. 

The  United  Mine  Workers  will  not  and  cannot  stand  idly  by  and 

watch  this  happen. 
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UNITED  MINE  WORKERS  OF  AMERICA  FACT  SHEET 

Impact  of  House  Resolution  2666 

**Over  32,000  coal  miners  would  lose  their  jobs. 

With  "free  choice"  of  compliance  techniques,  utilities  will  adopt 
a  less-cost  strategy  combining  scrubbing  and  fuel  switching. 
Fuel  switching  will  displace  130  million  tons  of  coal  production 
annually,  eliminating  32,000  direct  coal  mining  jobs  including 
over  1,100  in  Indiana. 

**Coal  field  coranunities  will  face  severe  social  and  economic  upheaval. 

The  already  severly  depressed  coal  field  communities  of  Indiana 
and  the  midwest  will  lose  $3.4  billion  in  income  annually.   In 
Indiana  this  amounts  to  $110  million  annually.   This  includes  the 
income  of  coal  miners  and  of  workers  in  related  industries. 

**Foreign  coal  imports  will  increase. 

The  United  States  already  is  importing  coal  from  South  Africa  and 
Columbia,  displacing  American  workers.   These  imports  are  certain  to 
increase  if  the  mining  of  American  coal  is  curtailed. 

**Investment  in  clean  coal  technologies  will  be  undermined. 

More  than  50  proposals  to  develop  and  demonstrate  new  technologies 
have  been  submitted  to  the  U.S.  Department  of  Energy.   These  include 
advanced  designs  for  wet   and  dry  scrubbers,  fluidized  bed  com- 
busition  boilers  and  combined  cycle  coal  gasification  systems.   All 
of  these  can  be  used  for  retrofit  application  and  all  will  be 
available  for  commercial  operation  within  the  next  decade.   These 
technological  innovations  willnot  be  developed  if  billions  of 
dollars  of  capital  are  diverted  for  immediate  controls. 


In  addition  : 

**  We  will  artifically  eliminate  the  use  of  a  large  portion  of 
our  coal  reserves . 

**  Imports  of  electricity  will  increase. 

**  Reliance  on  nuclear  power  will  increase. 

**  The  tax  base  of  midwestern  coal  producing  states  will  erode. 

**  The  Congressional  committment  to  clean  air  without  massive 
job  displacement  will  be  reversed. 

**  Current  state  and  federal  committemtns  to  clean  coal  research 
will  be  overridden. 
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TRENDS  IN  U.S.  COA;.  'JSE 
!tT7-nre 


Source:   Coal  Use:   U.S.  Department  of  Energy,  Energy 
Information  Administration. 

Sulfur  Oxide  Emissions:   U.S.  Environmental  Protection 
Agency. 
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U.S.  Coal  Mine  Employment 


Year 


1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987' 


1979- 

1987 

Production 

Office 

Total 

Workers 

Workers 

Workers 

250.226 

10.203 

260.429 

242.148 

10.859 

253.007 

238.557 

11.181 

249.738 

230.027 

11.427 

241.454 

177.673 

10.300 

187.973 

184.693 

9.929 

194.622 

172.951 

9.452 

182.403 

163.331 

8.905 

172.236 

146.871 

7.837 

154.708 
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\ 


Represents  average  employment  in  first  nine  months  of  1987. 

Source:   Injury  Experience  in  Coal  Mining  and  Mine  Injuries  and 
Wocktime.  Quarterly.  U.S.  Department  of  Labor.  Mine 
Safety  and  Health  Administration. 
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1,/   Coal  displacement  derived  from  The  Acid  Deposition  Control 
Act  of  1986.  H.R.  4567.  Economic  and  Employment 
Consequences.  United  Mine  Workers  of  America. 

2./  Mine  Injuries  and  Worktime.  Quarterly.  January  -  December. 
1986.  U.S.  Department  of  Labor,  Mine  Safety  and  Health 
Administration. 

3_/   Employment  and  Wages.  Annual  Averages.  1986.  U.S. 

Department  of  Labor.  Bureau  of  Labor  Statistics.  Annual 
earnings  in  Kansas  and  Missouri  were  not  divulged.  U.S. 
average  earnings  were  used  for  those  states. 

4./   The  economic  losses  multipliers  reflect  the  average 

relationship  in  each  coal  producing  state  between  basic  and 
non-basic  income.   Mining,  agriculture  and  manufacturing 
income  comprise  the  basic  sector;  total  community  earnings 
less  basic  sector  income  constitute  the  non-basic  sector. 
Income  information  and  total  community  earnings  are  taken 
from  U.S.  Department  of  Commerce.  Bureau  of  Economic 
Analysis,  Local  Area  Personal  Income.  1978-1983  Volumes  3 
(Mideast).  4  (Great  Lakes),  5  (Plains).  6  (Southeast)  and  7 
(Southwest).  (Washington,  D.C.:   Government  Printing 
Office,  1985)  Table  5  "Personal  Income  for  States, 
Counties,  and  Independent  Cities  of  the  Region, 
1978-1983."   Multipliers  were  computed  for  the  year  1983. 
Higher  multipliers  reflect  the  greater  percentage  of 
support,  non-basic  services  in  the  economies  of  these 
states.   In  those  cases,  basic  industry  supports  a  greater 
volume  of  services.   Lower  multipliers  tend  to  reflect  more 
industrialized  dependent  economies.   Metropolitan 
Washington.  D.C.  was  factored  out  of  the  multipliers  for 
Maryland  and  Virginia.   It  should  be  noted  that  the  impact 
on  the  basic  sector  is  immediate,  whereas  the  impact  on  the 
non-basic  will  occur  over  time. 
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Mr.  Sharp.  Thank  you  very  much,  Mr.  Reynolds.  We  now  go  to 
Charlotte  Reed,  the  Executive  Director  of  the  Save  The  Dunes 
Council.  Ms.  Reed. 

STATEMENT  OF  CHARLOTTE  REED 

Ms.  Reed.  Thank  you  very  much,  Congressman,  and  thank  you 
all  for  coming  to  Northwest  Indiana  on  a  very  important  issue. 

The  Save  The  Dunes  Council  is  a  36-year-old  publicly  supported 
citizen  organization  whose  main  focus  for  these  three-plus  decades 
has  been  preservation  and  protection  of  a  very  special  Indiana  re- 
source, the  Indiana  Dunes  along  Indiana's  Lake  Michigan  shore- 
line. 

As  watchdogs  for  a  very  small  and  very  fragile  natural  resource, 
which  is  now  a  part  of  the  National  Park  system,  we  have  become 
early  leaders  in  the  fight  for  clean  air  in  Northwest  Indiana,  and 
find  we  must  continue  that  role  today. 

Northwest  Indiana's  three  counties  along  the  lake.  Lake,  Porter 
and  LaPorte,  are  nonattainment,  or  unclassified,  as  we  speak,  for 
sulfur  dioxide.  Lake  and  Porter  Counties  are  also  nonattainment  or 
unclassified  for  most  of  the  rest  of  the  criteria  pollutants.  This,  18 
years  after  the  enactment  of  the  Clean  Air  Act. 

The  Council  believes  there  is  no  other  area  in  the  State  of  Indi- 
ana where  the  promises  of  the  Clean  Air  Act  have  failed  so  com- 
pletely as  they  have  there. 

For  example,  four  major  electric  generating  stations  and  miscel- 
laneous other  sources  of  SO2  stretch  along  a  narrow  band  of  Indi- 
ana's 45-mile  shoreline  along  Lake  Michigan. 

Lake  County,  according  to  the  Indiana  Department  of  Environ- 
mental Management,  in  its  SIP  exercise,  has  45  companies  with 
over  163  stacks.  The  actual  1985  SO2  emissions  were  92,586  tons. 

Porter  County,  neighboring  to  Lake  County  on  the  East,  NIPS- 
CO's  Bailey  Generating  Station  emitted  between  39,000  and  60,000 
tons  of  SO2  per  year  between  1980  and  1985.  Bethlehem  Steel's 
Byrnes  Harbor  Works,  the  Nation's  newest  integrated  steel  mill, 
emitted  19,953  tons  of  SO2  in  1985. 

LaPorte  County  is  not  nearly  as  heavily  industrialized,  but  its 
major  source  is  a  500-plus  megawatt  coal-fired  plant  which  dis- 
perses its  heated  water  through  a  380-foot  cooling  tower.  This  is 
our  local  acid  rain  factory. 

The  Sierra  Club  suit,  as  Mr.  Maloney  mentioned,  forced  EPA  to 
begin  to  make  Indiana  develop  State  implementation  plans  for  the 
control  of  SO2  that  were  designed  to  eventually  bring  our  area  into 
compliance  with  the  SO2  criteria  pollutant  requirement. 

As  of  this  writing,  none  of  the  plans  for  the  three  Northwest  In- 
diana counties  have  been  EPA  approved.  IBEM,  and  I  am  sure  if 
you  ask  anyone  on  the  staff  who  deals  with  them,  will  tell  you  that 
it's  SO2  regulations,  the  present  regulations  and  the  proposed  new 
regulations  under  the  State  implementation  plan,  are  not  designed 
to  bring  the  State  into  compliance  with  any  acid  rain  require- 
ments, they  are  designed  to  begin,  at  least  in  our  part  of  the  State, 
to  bring  us  into  the  SO2  requirement  that  has  been  on  the  books 
for  17  years. 
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As  I  mentioned,  the  Save  The  Dunes  Council's  very  particular  in- 
terest is  the  Indiana  Dunes  National  Lakeshore.  The  National 
Lakeshore  has  an  air  quality  specialist,  and  he  has  been  monitor- 
ing the  acid  rain  as  part  of  the  National  Atmospheric  Deposition 
Program  for  some  8  years. 

The  pH  of  the  rainfall  varies,  between  1980  and  1987,  according 
to  his  1987  report,  and  this  is  a  net  weighted  average — the  pH  has 
ranged  from  3.88  to  4.38.  In  1987  it  was  4.18 — acid  rain  by  any  defi- 
nition. 

But  when  you  look  at  averages,  you  have  to  realize,  as  I  am  sure 
you  do,  that  averages  are  made  up  of  the  range  of  individual  inci- 
dents. In  1985,  the  Indiana  Dunes  had  the  unfortunate  distinction 
of  experiencing  one  of  the  top  ten  most  acid  rainfall  single  events, 
with  a  pH  of  3.38.  And  that  is  166  times  more  acid  than  normal. 

Studies  that  the  National  Park  Service  has  done  of  air  pollution 
damage  to  vegetation  within  the  Indiana  Dunes  National  Lake- 
shore — one  by  Butler  University  here  in  Indiana  and  one  by  the 
University  of  Minnesota — have  found  visible  damage  to  sensitive 
species,  in  particular,  the  absence  of  many  forms  of  lichen,  a  group 
of  plants  known  to  be  vital  indicators  of  pollution. 

Reports  of  damage  to  boats  moored  near  the  NIPSCO  Michigan 
City  plant  have  appeared  in  the  local  newspapers  for  years.  One  of 
the  advantages  or  disadvantages  of  citing  the  NIPSCO  Michigan 
City  example  is  that  there  are  no  other  large  major  SO2  sources 
near  this  particular  plant. 

Although  not  documented  by  the  Council,  it  is  widely  believed 
that  the  utility — and  I  am  a  ratepayer  for  that  utility — regularly 
pays  to  replace  damaged  canvas  and  refinish  damaged  hulls,  decks, 
and  rails  from  the  numerous  boats  that  are  moored  just  down- 
stream or  downwind  of  the  utility. 

A  very  recent  example  involving  the  same  utility  involves  a  local 
museum  housed  in  a  historic  lighthouse,  also  in  Michigan  City  and 
also  located  just  across  from  the  NIPSCO  plant. 

Three  times  this  year  the  museum's  roof  and  windows  have  been 
showered  with  pollutants  from  this  plant.  Probably  acid  rain  is  a 
component  and  possibly  other  pollutants  as  well. 

Unfortunately  for  the  museum  and  for  its  dedicated  volunteers, 
the  situation  has  been  going  on  for  at  least  7  years.  To  date,  the 
local  boat  owners  have  had  much  better  luck  with  the  utility  than 
the  museum,  which  by  the  way  is  on  our  National  Register  of  His- 
toric Places. 

Sulfur  dioxide,  acid  rain,  whatever  you  want  to  call  it,  is  literally 
raining  with  frequency  on  this  historic  place. 

Xhe  Council  believes  that  the  time  has  come  to  enact  meaningful 
acid  rain  controLlegislation  now.  If  not  now,  when?  If  not  us,  who? 

At  least  in  I^rth west  Indiana  the  sources  that  would  have  to 
clean  up  hg^,  in  our  opinion,  saved  enormous  amounts  of  money 
by  not  even  complying  with  the  present  SO2  standards. 

We  also  support  a  stringent  1  hour  SO2  standard,  something  EPA 
is  grappling  with  right  now.  And  we  would  certainly  request  that  if 
you  gentlemen  have  anything  to  do  with  it,  we  would  like  to  have  a 
hearing  on  this  proposal  in  Indiana. 
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We  believe  that  the  time  to  re-encourage  and  re-invent  energy 
conservation  as  a  way  of  controlling  or  minimizing  acid  rain  is  at 
hand. 

We  also  believe  that  utilities  should  be  encouraged  or  if  need  be, 
mandated,  to  manage  their  loads  based  on  the  least  polluting,  not 
necessarily  just  the  least  cost,  units. 

I  would  like  to  also,  because  Lieutenant  Governor  Mutz  did  men- 
tion Northwest  Indiana  in  particular,  I  would  like  to  by  way  of 
clarification,  make  some  personal  observations  as  a  resident  of  the 
region. 

For  whatever  reason,  the  electric  rates  in  Northwest  Indiana  and 
our  Utilities  at  Northern  Indiana  Public  Service  Company,  have 
always  been  the  highest  in  the  State. 

It  is  our  understanding  that  industry  can  and  usually  does  get  a 
break  in  the  rates,  which  means  that  generally  the  ordinary  resi- 
dential customer  does  not.  To  the  extent  that  NIPSCO  now  uses 
high  sulfur  coal,  they  use  Illinois  coal  and  thy  have  for  a  long  time. 
I  presume  that  is  for  cost.  I  do  not  know.  But  the  utility,  NIPSCO 
does  not  use  Indiana  coal. 

If  you  will  notice  in  the  Sierra  Club  chart,  there  is  mentioned 
emission  rates  for  major  utility  sources.  In  the  NIPSCO  Bailey 
plant,  right  now,  that  is  the  one  closest  to  the  Indiana  Dunes  Na- 
tional Lakeshore  the  permitted  emissions  rate  is  6.6  pounds  of  SO2 
per  million  Btu.  The  proposal  which  has  not  been  finalized  is  that 
rate,  under  the  planned  but  not  yet  fmalized  State  implementation 
plan  for  Porter  County,  would  drop  to  4  pounds.  But  the  NIPSCO 
Michigan  City  unit,  one  of  the  tall  stacks  and  the  one  with  the 
cooling  tower,  would  go  from  5.3  pounds  per  million  Btu  to  6 
pounds.  We  have  real  troubles  with  SO2  SIP  plans  that  make  those 
types  of  compromises. 

And  if  we  do  not  clean  up  and  if  Lake  County,  which  has  suf- 
fered a  good  deal  of  problem  from  the  problems  of  the  steel  indus- 
try, does  not  clean  up  and  does  not  come  into  compliance  with  the 
SO2  requirements,  the  construction  ban  on  new  sources  of  SO2  will 
continue. 

Our  problems  in  Northwest  Indiana  with  employment  are  not  re- 
lated to  the  prospect  of  acid  rain  control.  They  are  much  more  com- 
plex than  that.  I  believe  that  we  can  survive  acid  rain  control.  I 
think  the  time  has  come. 

I  believe  that  in  this  dialogue  of  what  kind  of  controls  should  be 
enacted,  and  flexibility  that  undoubtedly  needs  to  be  required,  that 
legislators  must  consult  the  public,  the  environmental  organiza- 
tions, the  utilities,  the  electric  users  and  the  miners.  But  I  think 
we  need  a  dialogue  involving  all  of  us.  And  I  think  the  time  has 
come  that  we  now  take  steps  to  control  a  problem  that  is  not  going 
to  go  away. 

As  a  lover  of  my  particular  national  park,  and  all  national  parks, 
I  think  we  cannot  afford  to  wait  any  longer  until  all  our  trees  are 
dead,  all  our  sensitive  lakes  are  acidified  and  all  our  fish  have 
rolled  over  and  are  no  longer  edible  or  swimmable  or  fishable.  I 
think  we  have  to  bite  the  bullet.  And  I  personally  and  my  organiza- 
tion are  willing  to  take  our  fair  share  of  the  cost  of  acid  rain  con- 
trol. 

Thank  you. 
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Mr.  Sharp.  Thank  you  very  much,  Ms.  Reed. 

Let  me  ask  Mr.  Menscer  if  I  might  quickly  ask  one  or  two  ques- 
tions here. 

As  I  understand,  you  are  clearly  advocating  that  we  wait  until 
NAPAP  finishes  before  we  try  to  determine  a  strategy  and  what  if 
anything  should  be  done. 

But  as  my  colleague  from  Washington  has  pointed  out  here  very 
strongly,  and  one  of  the  reasons  for  holding  this  and  other  hear- 
ings, is  that  that  may  not  be  the  way  in  which  things  go  in  the  U.S. 
Congress.  And  as  I  understand  it,  Public  Service  of  Indiana  certain- 
ly on  most  of  these  proposals  has  the  prospect  of  taking  the  largest 
requirement,  and  potentially  therefore  the  largest  cost. 

Could  you  articulate  now,  or  if  not  now,  at  some  point  help  us 
understand  what  factors  could  make  the  biggest  difference  in  re- 
ducing the  cost,  the  impact  of  that? 

I  put  that  very  generally.  But  as  a  program  is  defined,  one  can 
go  for  longer  deadlines,  one  can  go  for  plant  specific  kind  of  propos- 
als, as  one  originally  did,  which  simply  identified  the  50  largest 
emitters.  We  have  actually  asked  for  work  to  be  done  on  a  proposal 
of  trying  to  identify  the  most  cost  efficient  plants,  and  ordered 
them  by  cost  efficiency  as  opposed  to  necessarily  the  most  pollution 
that  is  put  out  and  see  if  there  is  a  way  to  adjust  a  timetable  to 
that  as  a  way  to  hold  costs  down  and  yet  achieve  reduction. 

I  wonder  if  you  folks  either  are  prepared  now  or  will  be  at  some 
point  to  help  us  understand  from  the  perspective  of  one  of  the  utili- 
ties in  the  country  and  certainly  in  Indiana,  what  directions  would 
make  the  most  difference  in  terms  of  reduction? 

Mr.  Menscer.  We  will  be  glad  to  file  with  you  something  in  more 
detail.  But  let  me  just  speak  to  that  a  little. 

As  I  said  earlier,  I  spoke  from  the  points  in  my  abstract  and  dis- 
cussed that  we  are  going  to  be  reducing  almost  19  percent  our  SO2 
emissions  under  the  new  State  implementations  plan  which  is  a 
part  of  the  present  Clean  Air  Act  that  we  now  live  under. 

In  my  write-up,  that  is  being  basically  done  at  three  of  our  major 
plants— 22  percent  reduction  at  Cayuga  and  24  percent  reduction 
at  our  Gallagher  plant  and  47  percent  reduction  at  the  Gibson  Sta- 
tion, which  is  the  large  unit.  This  is  a  system  whereby  we  are  re- 
ducing the  SO2  over  some  time  frame. 

The  way  the  Clean  Air  Act  is  now  being  handled,  some  studies 
that  I  have  seen,  put  somewhere  in  the  range  of  2000,  2015,  we 
would  be  at  where  we  would  be  with  a  stringent  requirement  now. 
So  we  are  reducing  it.  The  Clean  Air  Act  is  working. 

The  real  problem  that  we  have  is  I  guess  two  things.  Number 
one,  over  the  time  frame,  studies  have  shown  that  the  Midwest,  not 
just  us,  but  the  Midwest  has  reduced  the  amount  of  SO2  it  has  put 
into  the  air,  even  though  it  has  greatly  increased  its  use  of  coal,  by 
a  significant  number  in  the  range  of  25  percent.  But  yet  we  have 
not  seen  any  reduction  in  the  acidity  of  rainfall  in  New  England. 

So  that  raises  a  question  in  long  range  transport.  How  much  of 
this  is  really  getting  there?  Should  we  start  at  the  source  and  when 
they  reduce  and  show  that  it  is  coming  from  the  outside,  is  that  the 
right  approach? 

But  if  you  want  to  go  with  the  whole  thing  all  over,  then  it  has 
to  be  equally  shared  by  everyone  as  to  how  it  is  paid  for. 


313 

Mr.  Sharp.  Mr.  Coats. 

Mr.  Coats.  Mr.  Menscer,  you  stated  in  your  testimony  what  you 
had  done  in  I  think  the  last  several  years  here  in  terms  of  reduc- 
tions. Do  you  have  an  indication  of  what  that  cost,  your  cost,  did  to 
your  rate  structure? 

Mr.  Menscer.  We  have  invested  about  $150  million  in  environ- 
mental. I  cannot  remember  exactly  what  our  rate  base  is.  That 
would  not  be  a  tremendously  large  percentage  of  our  total  rate 
base,  which  would  be  in  the  two,  two  and  a  half  billion  range. 

Mr.  Coats.  That  was  to  obtain  the,  I  think  you  said  98,000  tons  a 
year  from  1979  to  1987? 

Mr.  Menscer.  17  percent  reduction,  from  1979. 

Mr.  Coats.  What  was  that  figure? 

Mr.  Menscer.  17  percent. 

Mr.  Coats.  But  what  was  the  dollar  figure?  $150  million? 

Mr.  Menscer.  $150  million.  Yes.  The  17  percent  reduction  includ- 
ed the  addition  of  several  new  units  during  that  time  frame  which 
caused  it  to  go  up,  but  overall  during  the  time  we  brought  it  down, 
because  part  of  the  Gibson  plant  has  come  in  since  that  time. 

Mr.  Coats.  Do  you  know  the  percentage  of  your  annual  expenses 
that  you  dedicate  to  environmental  controls?  Have  you  broken  that 
out? 

Mr.  Menscer.  Our  environmental  expense  is  about  $29  million  a 
year. 

Mr.  Coats.  And  what  percent  is  that  of  your  total  expense? 

Mr.  Menscer.  Our  operating  and  maintenance  expenses  would 
run  in  the  $200  million  range  but  then  fuel  on  top  of  that  is  prob- 
ably another  $400  million.  So  you  are  talking  $600  million. 

Mr.  Coats.  Just  a  question  on  clean  coal  technology  I  asked,  I  do 
not  know  if  you  were  here  earlier.  You  said  that  if  H.R.  2666  passes 
you  are  going  to  have  to  put  on  about  six  new  scrubbers. 

Mr.  Menscer.  Well,  $1.3  billion  in  investment.  That  is  correct. 

Mr.  Coats.  $1.3  billion? 

Mr.  Menscer.  That  is  correct.  It  could  be  that  high.  That  is  cor- 
rect. 

Mr.  Coats.  And  I  presume  you  have  looked  at  clean  coal  technol- 
ogy alternatives  and  come  to  the  conclusion  it  just  will  not  be 
ready  in  time  to  us  as  a  viable  option? 

Mr.  Menscer.  It  would  not  be  for  backfitting  lesions.  Now,  when 
you  go  forward,  clean  coal  technology,  such  as  fluidized  bed,  would 
be  a  good  technology  to  use  for  the  future  in  reducing  sulfur  diox- 
ide. 

Mr.  Coats.  Do  you  think  that  technology  is  currently  available  in 
mass  scale  production? 

For  instance,  if  you  were  putting  a  new  plant,  made  a  decision 
now  to  put  a  new  plant  on  line,  what  technology  would  you  employ 
in  that  new  plant? 

Mr.  Menscer.  Well,  our  immediate  future  would  be  in  combined 
cycle  units,  run  on  either  Number  2  distillate  or  natural  gas,  so  we 
would  not  be  using  the  coal.  We  are  looking  to  those  units  to  use 
gassified  coal.  As  we  move  on  out  of  this,  the  technology  would 
prove  in  to  where  we  could  take  the  coal,  gassify  it  and  then  put  it 
through  these  combustion  turbines. 
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Mr.  Coats.  Are  you  involved  in  any  of  the  demonstration 
projects? 

Mr.  Menscer.  No.  We  made  a  proposal  on  the  injection  system 
which  was  given  to  the  State  or  a  company  in  Ohio  who  were  pro- 
posing basically  the  same  technology,  and  then  since  that  proposal 
we  have  been  recovering  from  our  Marble  Hill  situation  and  have 
not  had  the  finances  to  propose  another  project. 

Mr.  Coats.  One  last  question.  Have  you  looked  into  the  problem 
of  sludge  disposal  from  scrubbers?  If  you  put  on  six  new  scrubbers, 
what  kind  of  additional  disposal  problem  are  you  going  to  create 
for  yourself  and  how  do  you  deal  with  that? 

Mr.  Menscer.  At  the  present  time,  we  have  a  limestone  scrubber 
on  the  Number  5  unit  at  Gibson  which  does  produce  a  large 
amount  of  sludge.  We  are  fixating  it  and  putting  it  into  a  disposal 
area  at  this  time  which  will  be  built  into  a  hill  or  mountain  some- 
where in  the  range  of  200  feet  high  by  the  time  the  site  is  utilized. 

We  are  trying  to  work  with  the  State  and  with  EPA  to  get  per- 
mission to  move  some  of  this  fixated  sludge  back  into  the  surface 
mines  and  then  be  put  in  those  mines  and  covered  in  the  store. 

Mr.  Coats.  I  wanted  to  raise  that  because  often  we  tend  to 
assume  that  we  throw  a  scrubber  on  and  that  takes  care  of  all  of 
our  disposal  problems  and  pollution  problems  and  environmental 
problems.  And  often  it  just  creates  an  additional  problem  which  we 
have  to  deal  with. 

Mr.  Menscer.  That  is  correct.  We  just  change  the  problem  from 
one  form  to  a  second  one. 

Mr.  Coats.  Thank  you,  Mr.  Chairman. 

Mr.  Sharp.  The  gentleman  from  Washington. 

Mr.  Swift.  Thank  you.  Mr.  Gresham  I  note  that  at  Page  6  of 
your  testimony  you  say,  and  I  am  kind  of  wondering  what  your  in- 
terpretation is  to  that:  It  could  be  read — the  1986  NAPAP  annual 
report  indicates  that  the  rain  acidity,  the  current  levels  will  not 
cause  irreparable  harm  in  the  foreseeable  future.  Acid  rain  has  no 
consistent,  demonstrable  effect  in  the  yield  of  agricultural  crops. 

Now,  I  am  a  politician  and  I  know  something  about  using  qualifi- 
ers myself. 

And  you  could  also  interpret  this  as  saying  the  1986  NAPAP 
annual  report  indicates  that  acid  rain  at  current  levels  will  not 
cause  irreparable  harm  for  the  foreseeable  future.  And  acid  rain 
has  no  consistent  demonstrable  effect  on  the  yield  of  agricultural 
crops. 

Which  is  your  interpretation? 

Mr.  Gresham.  In  regard  to  the  Congressman  and  his  background, 
I  probably  could  have  done  with  a  bit  of  editing  on  your  part  along 
the  lines  you  suggest. 

Mr.  Swift.  The  point  was  just  to  indicate  that  I  think  NAPAP  is 
getting  thrown  around  here  by  everybody  kind  of  like  the  Bible. 
You  can  prove  anything  you  want  with  it  if  you  select  and  add 
enough  qualifiers.  And  I  just  wanted  to  remind  you  of  the  advice  of 
"don't  kid  a  kidder." 

One  question  really  is  all  I  had.  I  really  have  a  lot  of  sympathy 
for  the  idea  of  continuing  to  do  clean  coal  research. 

Is  it  not — depending  on  how  you  configure  the  acid  rain  legisla- 
tion— is  it  not  possible  to  put  in  place  some  legislation  that  will  be 
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phased  in  an  appropriate  fashion  so  that  any  breakthroughs  in 
clean  coal  technology  that  would  come  in  the  reasonably  near 
future — could  of  qualifiers  there — in  the  reasonably  near  future 
could  be  considered — in  other  words,  you  would  not  force  at  the 
earliest  stages  all  units  into  expensive  scrubbers  and  what  have 
you — and  you  could  come  up  with  some  means  by  which  clean  coal 
could  still  be  a  potential  part  of  a  solution  within  the  overall  10- 
year,  whatever  would  be  the  phase-in  time. 

And  if  we  could  do  something  like  that,  would  that  be  better  for 
you  than,  say,  the  Waxman  bill  just  the  way  it  sits? 

Mr.  Gresham.  Well,  with  due  deference  to  your  qualifiers,  as- 
suming that  any  sort  of  acid  rain  legislation  were  to  be  enacted,  I 
believe  the  aluminum  company  current  has  a  proposal  that  I  have 
seen  a  summary  of  somewhat  along  the  lines  that  you  are  talking 
about.  Congressman,  sort  of  a  take  a  look  and  see  at  various  peri- 
ods along  the  way,  has  clean  coal  technology  done  enough  that  we 
could  either  eliminate  these  further  reductions  or  phase  them  out 
or  push  them  out  farther.  I  think  that  sort  of  a  concept  has  a  lot  to 
say  for  it. 

To  impose  standards  now  that  are  inflexible  as  we  go  forward 
and  do  not  take  into  account  what  happens  between  now  and  say 
1996  or  2003  or  2010,  whichever  bill  it  might  be,  I  think  is  very 
shortsighted. 

Mr.  Swift.  I  do  not  know  what  we  can  do.  But  it  is  certainly  an 
area  to  explore  and  see  if  it  is  not  possible  to  get  the  job  done  and 
still  build  in  some  flexibility  so  that  your  companies  and  Mr.  Reyn- 
olds, your  workers,  do  not  pay  too  high  a  penalty  for  having  us  be 
able  to  clean  up  the  air  a  little  bit. 

Mr.  Chairman,  I  yield  back  my  time. 

Mr.  Sharp.  The  gentleman  from  New  Mexico. 

Mr.  Richardson.  Thank  you,  Mr.  Chairman.  Let  me  ask  my  first 
question  of  Mr.  Reynolds,  and  play  a  bit  of  a  friendly  devil's  advo- 
cate. Because  I  enjoy  a  very  positive  relationship  with  your  union 
and  in  fact,  you  have  a  large  presence  in  my  State. 

But  what  about  the  argument  that  I  might  ask  some  of  my  coal 
miners  in  my  State  that  eventually  if  this  country  starts  shifting 
towards  clean  coal  technology,  that  the  jobs  that  might  accrue  in 
the  West,  that  there  might  be  an  expansion  of  the  industry  there? 

I  know  it  is  rather  simplistic.  And  that  does  not  mean  that  I  am 
suggesting  that  regional  division.  But  I  wonder,  Mr.  Reynolds,  if 
you  have  looked  at  that  issue  of  the  job  impact  of  developing  more 
clean  coal  technology  and  developing  in  regions  of  the  country 
where  that  coal  is  of  lower  sulfur  content. 

I  wonder  if  you  could  take  a  shot  at  that? 

Mr.  Reynolds.  Certainly.  I  believe  it  would  be  a  very  selfish 
point  of  view  on  your  part  to  do  that. 

However,  that  has  been  looked  at  even  by  different  segments  of 
our  union  as  a  benefit  in  others  and  hurting  other  parts  of  the 
country. 

I  do  believe  that  overall  they  have  looked  at  it  and  most  people,  I 
believe  the  analysis  will  be  that  over  a  period  of  time,  one  of  the 
things  that  affects  utility  rates,  economic  development,  so  on  and 
so  forth,  but  especially  upon  the  utility  rates,  will  be  the  transpor- 
tation of  coal.  And  how  you  transport  that  power,  that  coal  back  to 
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the  Midwest,  could  have  a  tremendous  effect  upon  what  utility 
rates  will  be  in  the  next  5,  10,  20  years,  because  a  10  percent  in- 
crease in  transportation  could  involve  a  significant  amount  of  coal. 
You  know,  that  is  more  than  what  the  coal  is  worth  at  mine 
mouth,  to  get  it  back  here. 

An  example,  most  Western  coal  will  sell  for  somewhere  in  the 
neighborhood  of  $8  to  $12  a  ton.  To  transport  it  back  to  the  State  of 
Indiana,  total  cost  is  going  to  be  $80  a  ton. 

So  a  10  percent  increase  on  $70  is  going  to  be  more  than  what  it 
would  be  to  clean  the  coal  up  back  here. 

So  given  that  logic,  I  believe  that  you  would  totally  economically 
devastate  the  entire  Midwest  by  the  high  cost  of  energy. 

Mr.  Richardson.  I  would  like  to  ask  Mr.  Menscer,  if  the  statis- 
tics that  I  read  are  correct,  that  you  have  been  applying  and  con- 
tributing quite  a  bit  to  scrubbers  and  technology.  And  if  that  is  the 
case,  I  wish  to  commend  you.  But  I  guess  my  question  emanates 
from  one  of  the  points  you  made. 

You  would  like  to  see  this  study  concentrate  more  on  a  regional 
model.  And  it  was  in  your  conclusion  statement.  And  I  wondered  if 
you  could  amplify  on  that.  Have  you  been  discussing  a  possible  so- 
lution to  this  issue  on  a  more  cooperative  basis  with  your  fellow 
utility  presidents  in  the  Midwest?  Would  the  Ohio  President  of 
Public  Service  Company  be  saying  exactly  the  same  thing  you  are? 

Mr.  Menscer.  Well,  I  think  the  point  I  was  trying  to  make  is,  the 
long  range  transport,  how  far  does  the  SO2  that  we  emit  go?  You 
know,  who  is  it  really  affecting?  As  the  gentleman  testified  earlier, 
in  the  studies  that  they  have  done,  we  have  an  underlayment  of 
limestone  in  Indiana.  That  part  that  falls  in  Indiana,  a  good  por- 
tion of  it  is  absorbed  in  the  limestone,  so  it  does  not  gather  in  lakes 
and  we  do  not  have  the  problem.  I  am  not  saying  by  any  imagina- 
tion that  that  would  be  the  only  problem  that  it  would  cause.  I  do 
not  mean  that. 

But  what  I  am  saying  is,  what  falls  on  Indiana  and  Indiana  crop 
lands,  why  would  we  want  to  spend  billions  of  dollars  to  stop  emit- 
ting that  here  if  that  is  the  only  place  that  it  is  falling  and  it  is  not 
doing  damage  there? 

That  small  portion  that  goes  on  to  Ohio  and  Ohio  on  and  keeps 
accumulating,  the  long  range  transport — that  is  what  we  have  been 
looking  at.  As  I  said  earlier,  we  have  reduced — in  the  Midwest,  not 
just  us,  but  in  the  Midwest  we  have  reduced  about  25  percent. 

When  you  reduce  25  percent  and  you  see  no  perceptible  change, 
you  begin  to  wonder  if  we  went  50  percent  do  we  see  a  change  or 
we  go  75,  do  we  see  a  change,  or  is  the  problem  really  more  a  local- 
ized problem  that  they  would  rather  us  do  something  about?  And 
we  cannot  solve  that  problem. 

That  is  why  I  think  NAPAP  is  looking  regional,  they  are  looking 
local,  they  are  trying  to  determine  what  are  the  long  range  effects 
of  this.  Florida — Florida  cannot  be  getting  Midwest  unless  it  is 
going  all  the  way  around  the  world  and  coming  back  some  other 
way.  The  currents  just  do  not  flow  there. 

Mr.  Reynolds.  I  notice  that  my  dear  Chairman  is  getting  anx- 
ious. 

Mr.  Sharp.  I  might  have  to  use  the  gavel.  Let  me  do  this.  I  think 
we  would  all  like  to  have  some  more  questions.  Let  me  ask  Ms. 


317 

Reed  if  she  had  any  comments  she  wanted  to  make.  We  did  not  get 
a  chance  to  direct  any  directly  at  her.  I  will  give  her  an  opportuni- 
ty if  she  wants  to  respond  to  anything  she  has  heard. 

Ms.  Reed.  I  appreciate  that.  You  know,  as  a  human  being,  I  am 
not  unsympathetic  to  increases  in  rates,  in  electric  rates.  I  am  not 
unsympathetic  to  miner's  jobs,  either.  I  think  we  talk  about  flexi- 
bility. I  think  there  is  a  balance  here  as  well.  And  I  do  have  to 
agree  with  the  same  speaker  that  sat  in  my  chair  and  so  eloquently 
discussed  what  would  be  termed  the  secondary  impacts. 

Northwest  Indiana  is  very  clearly  suffering  secondary,  if  you 
would  want  to  call  them  that,  secondary  impacts.  We  are  not  turn- 
ing Lake  Michigan  into  an  acid  pit.  But  we  are  damaging  our  trees. 
We  are  damaging  our  buildings.  And  I  submit  we  are  also  damag- 
ing our  health.  You  were  not  necessarily  supposed  to  have  the  an- 
swers on  the  day  the  President  signed  the  bill  into  law.  But  do  you 
have  to  do  a  body  count  and  find  out  too  late  there  was  a  problem? 
I  hope  we  will  not  do  that. 

Mr.  Sharp.  Ladies  and  gentlemen,  thank  you  for  your  time  and 
attention  to  this.  We  would  be  interested  in  further  pursuing  with 
you  some  more  of  the  specifics  as  we  get  into  concrete  legislation. 
Thank  you  very  much  for  coming. 

We  have  one  more  panel,  and  in  just  a  moment,  we  will  hear 
them. 

We  will  make  all  your  written  material  part  of  our  written 
record. 

Mr.  Sharp.  And  we  will  be  happy  to  hear  your  oral  presentation 
at  this  point. 

Ms.  Kress,  we  are  happy  to  hear  from  you. 

STATEMENT  OF  EMILY  KRESS,  PRESIDENT,  INDIANA  WILDLIFE 
FEDERATION;  H.  LLOYD  GOOD,  DIVISION  DIRECTOR,  AMERI- 
CAN MAIZE  PRODUCTS  CO.,  ON  BEHALF  OF  INDIANA  INDUSTRI- 
AL ENERGY  CONSUMERS,  INC.;  AND  EDWARD  R.  VENNON, 
PRESIDENT,  INDIANA  MANUFACTURERS  ASSOC,  AND  ON 
BEHALF  OF  INDIANA  STATE  CHAMBER  OF  COMMERCE 

Ms.  Kress.  Thank  you. 

Mr.  Sharp.  Just  a  second.  Let  me  just  get  a  little  more  order  in 
the  room,  if  our  audience  will  help  us  out.  We  want  to  be  able  to 
hear.  Ms.  Kress? 

Ms.  Kress.  I  will  limit  my  remarks  and  just  highlight  the  com- 
ments that  you  have,  and  I  trust  you  will  take  into  consideration 
the  entire  contents  at  some  later  time. 

My  name  is  Emily  Kress.  And  as  President  of  the  Indiana  Wild- 
life Federation,  I  speak  here  on  behalf  of  our  20,000  members  in 
Indiana  and  the  over  5.1  million  members  of  the  National  Wildlife 
Federation  with  whom  we  are  affiliated.  I  thank  you.  Congressman 
Sharp,  for  the  opportunity  to  testify. 

The  Indiana  Wildlife  Federation  and  the  National  Wildlife  Fed- 
eration have  been  pressing  for  acid  rain  controls  for  8  years.  We 
emphasize  the  urgent  need  for  acid  rain  legislation  without  further 
delay. 
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It  is  clear  that  the  acid  rain  predicament  is  getting  worse.  The 
decision  we  must  make  is  not  if  we  will  make  emissions  reductions, 
but  how  much,  at  what  rate  and  at  whose  expense. 

An  extraordinary  proliferation  of  scientific  scholarship  and 
policy  study  has  moved  the  acid  rain  issue  to  the  forefront  of  con- 
gressional debate.  There  now  exist  several  journals  and  newsletters 
solely  devoted  to  the  subject  of  acid  rain.  More  than  3,000  scientific 
papers  have  been  published  over  the  last  15  years  documenting  the 
cause  and  effects  of  man-made  acid  rain.  In  addition,  almost  every 
State  is  carrying  on  its  own  investigations. 

Each  study  registers  acid  rain's  exacting  price.  We  pay  with  our 
natural  resources,  with  our  crops  and  materials,  with  our  very 
health. 

The  most  publicized  cases  of  acid  rain  damage  have  been  in  the 
East.  The  Office  of  Technology  Assessment  classified  25  percent  of 
the  land  in  the  Eastern  31  States  as  sensitive.  Perhaps  nothing 
more  than  dead  and  dying  fish  signify  the  ravages  of  acid  rain.  The 
demise  of  at  least  212  Adirondack  lakes,  lakes  where  people  used  to 
fish  and  swim,  is  attributable  to  acid  rain. 

The  Congressional  Research  Service  reports  that  the  economic 
losses  from  degradation  of  land  and  water  as  a  result  of  acid  depo- 
sition at  $1.75  billion  for  forests  and  $250  billion  for  aquatic  re- 

sources. 

There  are  indications  that  what  the  Eastern  half  of  the  country 
now  suffers,  the  Western  half  may  suffer  in  the  future. 

A  recent  study  showed  that  acid  emissions  of  nitrogen  oxides  con- 
tributes to  the  loss  of  life  and  dependent  livelihoods  in  the  Chesa- 
peake Estuary.  This  is  significant,  given  that  all  previous  damage 
was  derived  from  the  study  of  fresh  water  bodies. 

Even  if  one  never  fished  or  never  set  foot  in  a  forest,  one  would 
still  be  subject  to  the  effects  of  acid  rain.  It  reduces  agricultural 
productivity.  Experiments  show  that  acid  rain  significantly  reduces 
the  yield  of  corn  and  soybeans. 

Building  and  automobile  materials  suffer  from  acid  rain  as  well, 
adding  substantially  to  the  cost  of  maintenance. 

In  the  discussion  about  acid  rain's  detrimental  effects,  people 
often  overlook  the  fact  that  sulfur  dioxide  is  a  criteria  pollutant, 
that  shares  a  place  with  lead  and  carbon  monoxide  as  a  health 
hazard. 

Those  with  any  respiratory  or  heart  problems,  as  well  as  the 
133.4  million  people  under  the  age  of  17  years  and  over  65  years 
old,  are  particularly  at  risk. 

A  Massachusetts  Institute  of  Technology  study  estimates  that 
sulfates  are  a  major  factor  in  as  many  as  50,000  premature  deaths 
in  Northeastern  North  America  each  year.  All  this  illness  makes 
us  pay  in  suffering  what  we  might  be  expending  in  pollution  con- 
trol. 

The  litany  of  acid  rain  consequences  and  costs  suggests  a  serious 
problem  that  is  national  in  scope,  not  only  because  it  affects  the 
natural  endowment  and  coffers  of  the  entire  country,  but  also  be- 
cause it  is  a  problem  often  created  in  one  State  and  exported  to  an- 
other. 

The  coal  burning  plants  in  this  valley  emit  over  one  third  or  25 
million  tons  of  the  Nation's  airborne  sulfur  dioxide  and  send  it  in 


■f 

I 


319 

plumes  East  and  North.  Indiana  and  Illinois  are  heavy  polluters. 
They  are  embroiled  in  an  interstate  conflict  that  does  not  need  to 
be.  Eastern  States  are  frustrated  by  attempts  to  deal  with  the 
interstate  problems.  Middle  and  Western  States  are  beginning  to 
experience  the  adverse  effects  of  acid  rain. 

Something  will  be  done.  But  uncertainty  about  timetables  and 
methods  forbids  prudent  planning.  With  the  adoption  of  national 
legislation,  squabbling  States  will  be  able  to  preserve  jobs  while  re- 
specting both  the  economic  and  health  interests  of  their  ratepayers. 

Title  II  of  S.  1894,  the  Senate  Environment  and  Public  Works 
Committee  Clean  Air  Bill,  would  work. 

The  Senate  bill  calls  for  a  12  million  ton,  three-stage  reduction  in 
sulfur  dioxide  emissions  by  the  year  2000.  The  bill  includes  provi- 
sions that  would  allow  States  to  tailor  reduction  plans  to  their  own 
needs. 

A  clean  coal  technology  program  would  help  ease  future  reduc- 
tions in  emissions  as  would  new  source  information  standards. 

But  leaving  aside  the  details,  the  most  important  aspects  of  both 
the  House  and  Senate  bills  are  tonnage,  timing  and  distribution. 
The  proposals  halve  the  tons  of  acid  rain  and  also  spread  the 
burden  over  the  entire  Nation. 

The  House  bill  includes  a  utility  rate  subsidy  program  to  protect 
ratepayers  in  heavy  polluting  States.  Such  a  program  would  use  a 
nationwide  emissions  tax  to  ensure  that  residential  rates  in  any 
one  area  would  not  increase  by  more  than  10  percent.  The  Senate 
bill  has  no  such  subsidy. 

These  are  things  that  can  be  worked  out.  We  are  willing  to  con- 
sider alternative  methods  of  cost  sharing  as  well  as  different  clean- 
up techniques.  It  is  possible  to  provide  the  Nation  with  clean  air 
while  devising  strategies  to  secure  jobs. 

The  acid  rain  crisis  is  a  50-State  problem  to  be  solved  by  all  50. 
Heavy  polluting  States  like  Indiana  will  do  their  share  but  they 
should  not  be  expected  to  shoulder  the  entire  burden. 

An  equitable  solution  to  the  acid  rain  problem  is  both  economi- 
cally feasible  and  justified.  The  most  recent  CRS  analysis  of  S.  1894 
criticizes  inflated  costs  estimates,  yet  these  estimates  fail  to  consid- 
er the  cost  of  doing  nothing  or  of  a  default  EPA  strategy  in  the  ab- 
sence of  legislation. 

There  will  be  an  acid  rain  program.  The  question  is  how  much 
will  an  equitable  and  sufficiently  rigorous  program  cost? 

We  hear  continually  of  the  jobs  that  would  be  lost  because  of  air 
pollution  controls.  We  have  two  responses. 

First,  the  States  can  choose  control  strategies  that  spare  the  bulk 
of  the  cola  dependent  jobs  in  their  regions.  Many  more  mining  jobs 
have  and  will  fall  to  automation  than  ever  need  fall  to  acid  rain 
control. 

Second,  the  apparatus  of  air  pollution  control  has  tremendous  job 
producing  capabilities.  Pollution  control  is  a  multi-billion  dollar  in- 
dustry. 

To  delay  acid  rain  legislation  is  to  waste  precious  time  and  to 
invite  escalation  in  costs.  On  the  contrary,  the  sooner  we  put  a  re- 
duction schedule  into  effect,  the  more  painlessly  and  equitably  we 
can  redress  the  ills  of  acid  rain. 
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We  urge  you,  Representative  Sharp,  and  the  Energy  and  Power 
Subcommittee,  to  expedite  passage  of  an  acid  rain  bill.  There  has 
been  more  than  enough  discussion  already  and  we  can  afford  no 
more.  The  ratepayers  and  the  miner  workers  in  this  State  and 
others  deserve  a  resolution  to  this  problem.  It  is  in  their  best  inter- 
ests and  those  of  the  entire  Nation  to  act  as  quickly  as  possible. 

Thank  you. 

[Ms.  Kress's  prepared  statement  follows:] 

Statement  of  Emily  Kress 

My  name  is  Emily  Kress.  As  President  of  the  Indiana  Wildlife  Federation,  I  speak 
here  on  behalf  of  our  20,000  members  in  Indiana  and  the  over  5.1  million  members 
of  the  National  Wildlife  Federation  of  whom  we  are  affiliated.  I  thank  you,  Con- 
gressman Sharp  for  the  opportunity  to  testify.  The  Indiana  Wildlife  Federation  and 
the  National  Wildlife  Federation  have  been  pressing  for  acid  rain  controls  for  8 
years.  We  emphasize  the  urgent  need  for  acid  rain  legislation  without  further  delay. 
It  is  time  to  recover  the  natural  and  material  wealth  that  daily  washes  away  in 
acidic  deposition.  It  is  time,  too,  to  minimize  the  health  risk  that  acid  rain  poses. 

It  is  clear  that  the  acid  rain  predicament  is  getting  worse;  the  problems  we  face 
are  grave.  Mountains  of  evidence  show  acid  rain  is  costly,  it  is  caused  by  SO2  emis- 
sions, and  some  sort  of  controls  are  absolutely  necessary.  The  question  now  before 
us  is  what  sort  of  controls?  The  decision  we  must  make  is  not  "if  we  will  make 
emissions  reductions  but  how  much,  at  what  rate  and  at  whose  expense. 

An  extraordinary  proliferation  of  scientific  scholarship  and  policy  study  has 
moved  the  acid  rain  issue  to  the  forefront  of  Congressional  debate.  There  now  exist 
several  journals  and  newsletters  solely  devoted  to  the  subject  of  acid  rain.  More 
than  3,000  scientific  papers  have  been  published  over  the  last  15  years  documenting 
the  causes  and  effects  of  man-made  acid  rain.  In  addition,  almost  every  State  is  car- 
rying on  its  own  investigations  as  to  the  acid  sensitivity  of  its  lakes,  streams,  forests, 
crop  lands,  and  human  population.  NAPAP,  the  national  study,  carries  on  in  the 
second  half  of  its  decade  long  examination  of  the  problem.  Western  Europe  and 
Canada  have  given  even  more  attention  to  the  acidification  of  their  natural  re- 
sources and  lead  the  United  States  in  controlling  atmospheric  sulfur. 

Each  study  registers  acid  rain's  exacting  price.  We  pay  with  our  natural  re- 
sources, with  our  crops  and  materials,  with  our  very  health.  Sulfur  that  goes  up  in 
the  air  as  a  gas  comes  down  in  rain,  snow,  and  fog  as  sulfuric  acid.  This  acid  defoli- 
ates forests  and  takes  the  life  out  of  sensitive  water  bodies.  The  most  publicized 
cases  of  acid  rain  damage  have  been  in  the  East,  particularly  the  Adirondacks  in 
the  North  and  the  Appalachians  in  the  South.  Here,  thin,  rocky,  or  already  acidic 
soil  is  especially  vulnerable  to  heavy  dousings  of  acidic  precipitation.  The  Office  of 
Technology  Assessment  classified  25  percent  of  the  land  in  the  eastern  31  States  as 
"sensitive."  This  includes  17,000  lakes  and  112,000  miles  of  streams.  Perhaps  noth- 
ing more  than  dead  and  dying  fish  signify  the  ravages  of  acid  rain.  The  demise  of  at 
least  212  Adirondack  lakes,  lakes  where  people  used  to  fish  and  swim,  is  attributa- 
ble to  acid  rain.  It  has  threatened  half  of  West  Virginia's  trout  with  extinction, 
damaged  15  percent  of  the  lakes  and  jeopardized  another  2,600  lakes  in  Minnesota. 
According  to  the  National  Academy  of  Sciences,  "at  current  rates  of  emission  of 
sulfur  and  nitrogen  oxides,  the  number  of  affected  lakes  can  be  expected  to  more 
than  double  by  1990,  and  to  include  larger  and  deeper  lakes."  The  cost  of  acid  rain 
rises  as  we  deliberate.  The  Congressional  Research  Service  (CRS)  reports  that  the 
economic  losses  from  degradation  of  land  and  water  as  a  result  of  acid  deposition  at 
$1.75  billion  for  forests  and  $250  million  for  aquatic  resources. 

There  are  indications  that  what  the  eastern  half  of  the  country  now  suffers,  the 
western  half  may  suffer  in  the  future.  The  average  precipitation  in  Glacier  National 
Park  has  been  measured  at  five  times  more  acidic  than  unpolluted  rain.  High  eleva- 
tions and  granite  bedrock  make  high  mountain  lakes  vulnerable  to  acidification. 

A  recent  study  by  the  Environmental  Defense  Fund  shows  that  acid  emissions  of 
nitrogen  oxides  contribute  to  the  loss  of  life  and  dependent  livelihoods  in  the  Chesa- 
peake Estuary.  This  is  a  significant  finding  given  that  all  previous  damage  was  de- 
rived from  the  study  of  fresh  water  bodies. 

Even  if  one  never  fished  or  never  set  foot  in  a  forest,  one  would  still  be  subject  to 
the  effects  of  acid  rain.  It  reduces  agricultural  productivity  by  poisoning  or  starving 
the  root  system.  Experiments  show  that  acid  rain  significantly  reduces  the  yield  of 
corn  and  soybeans,  tallying  economic  losses  between  nearly  $1  and  $2.1  billion  an- 
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nually  in  the  East.  A  study  cited  by  Congressional  Research  Service  indicates  that  a 
50  percent  reduction  in  wet  acid  levels  will  produce  a  benefit  of  $140  million  (1980 
dollars). 

Building  and  automobile  materials  suffer  from  acid  rain  as  well,  adding  substan- 
tially to  the  cost  of  maintenance.  Three  of  the  four  pollutants  that  cause  the  most 
damage  to  building  and  statuary  materials  are  acid  rain-related.  Like  the  Acropolis 
in  Athens,  many  American  monuments  including  the  Statue  of  Liberty  and  the  Lin- 
coln Memorial  are  deteriorating.  As  a  Nation  we  must  decide  whether  we  care 
enough  about  our  cultural  heritage  to  reduce  the  chemicals  that  steal  it  away.  The 
incentive  to  curb  the  acid  rain  may  come  from  no  farther  than  our  own  front  door. 
According  to  one  estimate,  residential  property  values  in  the  United  States  would 
increase  by  $2.3  billion  per  year  with  a  20  percent  reduction  of  particulate  and 
sulfur  dioxide  pollution.  Buildings  would  collect  comparable  savings. 

In  the  discussion  about  acid  rain's  detrimental  effects,  people  often  overlook  the 
fact  that  SO2  is  a  criteria  pollutant.  It  shares  a  place  with  lead  and  carbon  monox- 
ide as  a  health  hazard.  Recent  studies  have  indicated  that  the  American  population 
may  be  susceptible  to  SO2  at  even  lower  levels  than  previously  thought.  Breathing 
sulfate  pollution  increases  the  likelihood  of  heart  and  circulatory  failure.  Those 
with  any  respiratory  or  heart  problems,  as  well  as  the  133.4  million  people  under 
the  age  of  17  years  and  over  65  years  old,  are  particularly  at  risk.  A  recently  com- 
pleted study  at  the  University  of  California,  San  Diego,  School  of  Medicine,  finds  a 
"strong  positive  association"  between  levels  of  SO2  and  both  colon  and  breast  can- 
cers. Even  more  striking  is  a  Harvard  university  finding  that  the  combined  effects 
of  particulate  and  sulfate  pollution  cause  5  percent  of  all  deaths  in  the  average  pol- 
luted urban  area.  An  earlier  Massachusetts  Institute  of  Technology  study  estimated 
that  sulfates  are  a  major  factor  in  as  many  as  50,000  premature  deaths  in  North- 
eastern North  America  each  year. 

All  this  illness  unduly  taxes  our  medical  system  and  makes  us  pay  in  suffering 
what  we  might  be  expending  in  pollution  control.  The  American  Lung  Association 
surveyed  the  latest  cost  studies  and  concluded  that  the  health  consequences  of  air 
pollution  cost  perhaps  $40  billion  per  year  in  health  care  and  lost  productivity. 

This  litany  of  acid  rain  consequences  and  costs  suggests  a  serious  problem  that  is 
national  in  scope.  It  is  national  not  only  because  it  affects  the  natural  endowment 
and  coffers  of  the  entire  country,  but  also  because  it  is  a  problem  often  created  in 
one  State  and  exported  to  another.  How  can  it  be  that  the  rain  falling  in  Kentucky, 
Ohio,  West  Virginia,  Pennsylvania,  and  New  York  is  25  to  30  times  more  acidic 
than  normal?  The  unhappy  accident  of  geography  has  placed  this  sensitive  ground 
directly  in  the  way  of  emissions  from  the  industrial  Ohio  River  Valley.  The  coal 
burning  plants  in  this  Valley  emit  over  one-third  or  25  million  tons  of  the  Nation's 
airborne  SO2  and  send  it  in  plumes  east  and  North.  Indiana  and  Illinois  are  heavy 
polluters.  They  are  embroiled  in  an  interstate  conflict  that  does  not  need  to  be.  The 
casualties  of  this  conflict  are  not  just  the  New  England  lakes  and  forests  but  the 
health  and  economic  vigor  of  the  entire  Nation.  Eastern  States  are  frustrated  by 
attempts  to  deal  with  this  interstate  problem  within  their  own  jurisdictions;  middle 
and  western  States  are  beginning  to  experience  the  adverse  effects  of  acid  rain.  All 
know  something  will  be  done  but  uncertainty  about  timetables  and  methods  forbids 
prudent  planning.  It  is  possible,  and  indeed  there  are  proposals  pending  in  the  Con- 
gress, to  deal  equitably  with  acid  rain.  With  the  adoption  of  national  legislation, 
squabbling  States  will  be  able  to  preserve  jobs  while  respecting  both  the  economic 
and  health  interests  of  their  rate-payers. 

Title  II  of  S.  1894,  the  Senate  Environment  and  Public  Works  Committee  clean  air 
bill,  would  work.  It  is  similar  to  Title  I  of  H.R.  3054,  which  passed  the  House  Health 
and  Environment  Subcommittee.  The  Senate  bill  calls  for  a  12-million-ton  (50  per- 
cent), 3-stage  reduction  in  SO2  emissions  from  1980  levels  by  the  year  2000.  The  bill 
includes  provisions  that  would  allow  States  to  tailor  reduction  plans  to  their  own 
needs.  A  clean  coal  technology  program  would  help  ease  future  reductions  in  emis- 
sions as  would  new  source  performance  standards.  But  leaving  aside  the  details,  the 
most  important  aspects  of  both  the  House  and  Senate  bills  are  tonnage,  timing,  and 
distribution. 

The  proposals  have  the  tons  of  acid  rain  precursors  over  a  time  period  that  is  both 
prudent  and  feasible.  They  also  spread  the  burden  over  the  entire  Nation. 

The  House  Bill  includes  a  utility  rate  subsidy  program  to  protect  rate-payers  in 
heavy  polluting  States.  Such  a  program  would  use  a  nationwide  emissions  tax  to 
ensure  that  residential  rates  in  any  one  area  would  not  increase  by  more  than  10 
percent.  The  Senate  Bill  has  no  such  subsidy.  These  are  things  that  can  be  worked 
out.  We  are  willing  to  consider  alternative  methods  of  cost-sharing  as  well  as  differ- 
ent clean-up  techniques.  It  is  possible  to  provide  the  Nation  with  clean  air  while 
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devising  strategies  to  secure  jobs.  What  we  insist  upon  is  a  12  million  ton  reduction 
by  the  year  2000.  We  also  insist  that  the  country  recognize  the  acid  rain  crisis  as  a 
50-State  problem  to  be  solved  by  all  fifty.  Heavy  polluting  States  like  Indiana  will 
do  their  share  but  they  should  not  be  expected  to  shoulder  the  entire  burden. 

The  facts  support  our  proposition  that  an  equitable  solution  to  the  acid  rain  prob- 
lem is  both  economically  feasible  and  justified.  The  most  recent  CRS  analysis  of  S. 
1894  criticizes  inflated  cost  estimates,  yet  these  estimates  fail  to  consider  the  cost  of 
doing  nothing  or  of  a  default  EPA  strategy  in  the  absence  of  legislation.  There  will 
be  an  acid  rain  program.  The  question  is  how  much  will  an  equitable  and  sufficient- 
ly rigorous  program  cost?  CRS  has  put  Title  II's  net  cost  between  0  and  $6  billion. 
According  to  several  studies,  this  cost  would  be  offset  by  benefits  accruing  from  acid 
rain  control.  Needless  to  say,  many  of  the  things  we  gain  from  reducing  emissions 
cannot  be  quantified.  An  EPA  report,  however,  examines  the  monetary  effects  on 
health  and  welfare  of  alternative  SO2  standards.  It  listed  44  categories  of  benefits. 
The  impact  on  only  8  of  these  would  range  from  $4.4  to  $6.5  billion  a  year. 

We  hear  continually  of  the  jobs  that  would  be  lost  because  of  air  pollution  con- 
trols. We  have  two  responses.  First,  States  can  choose  control  strategies  that  spare 
the  bulk  of  the  coal  dependent  jobs  in  their  region.  Many  more  mining  jobs  have 
and  will  fall  to  automation  than  ever  need  fall  to  acid  rain  control.  Second,  the  ap- 
paratus of  air  pollution  control  has  tremendous  job  producing  capabilities.  Pollution 
control  is  a  multi-billion  dollar  industry.  One  management  consultant  in  1985  found 
that  it  provided  more  than  166,000  jobs  and  created  more  than  $19  billion  in  sales. 
An  analysis  by  the  Industrial  Gas  Cleaning  Institute  reveals  that  a  10-12  million 
ton  SO2  reduction  requirement  could  create  between  4,500  to  15,000  lifetime  jobs. 

To  delay  acid  rain  legislation  is  to  waste  precious  time  and  to  invite  an  escalation 
of  costs.  On  the  contrary,  the  sooner  we  put  a  reduction  schedule  into  effect,  the 
more  painlessly  and  equitably  we  can  redress  the  ills  of  acid  rain.  We  urge  you, 
Representative  Sharp  and  the  Energy  and  Power  Subcommittee  to  expedite  passage 
of  an  acid  rain  bill.  There  has  been  more  than  enough  discussion  already  and  we 
can  afford  no  more.  The  ratepayers  and  mine  workers  in  this  State  and  others  de- 
serve a  resolution  to  this  problem.  It  is  in  their  best  interests  and  those  of  the  entire 
Nation  to  act  as  quickly  as  possible. 

Mr.  Sharp.  Thank  you  very  much.  Mr.  Good,  you  are  next. 

STATEMENT  OF  H.  LLOYD  GOOD 

Mr.  Good.  Thank  you,  Mr.  Chairman  and  Members  of  the  Com- 
mittee. 

I  would  like  to  make  a  slight  correction  to  my  title.  I  am  em- 
ployed as  Division  Director  of  Purchasing  for  American  Maize 
Products,  Corn  Processing  Division.  And  our  main  plant  is  located 
up  in  Hammond,  Lake  County,  Indiana  and  we  have  been  in  busi- 
ness since  1906  and  manufacture  corn,  wet  milling  products  such 
as  corn  starches,  corn  syrups  and  animal  feeds. 

I  am  here  today  to  present  testimony  on  behalf  of  the  Indiana 
Industrial  Energy  Consumers,  Inc.,  known  as  INDIEC,  and,  as 
Chairman  of  INDIEC,  wish  to  thank  this  subcommittee  for  the  op- 
portunity to  present  its  position  on  acid  rain. 

The  Indiana  Industrial  Energy  Consumers  (INDIEC)  is  a  group  of 
30  industrial  users  of  energy  in  Indiana.  In  1984,  INDIEC  members 
spent  over  $390  million  on  electricity  and  $490  million  on  natural 
gas  purchases.  In  addition,  INDIEC  members  contribute  over  $1.6 
billion  to  the  Indiana  economy,  employ  some  90,000  people  at  95  lo- 
cations and  pay  over  $125  million  in  State  and  local  taxes.  INDIEC 
advocates  the  availability  of  adequate  and  secure  long-term  sup- 
plies of  electricity  at  reasonable  rates.  In  order  to  promote  this  con- 
cept, INDIEC  endorses  the  following  position  with  respect  to  acid 
rain: 

Number  one:  Additional  mandated  emission  control  programs  in 
the  United  States  are  not  warranted  at  this  time;  (2)  Increased 
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funding  for  clean  coal  technologies  and  demonstration  projects 
should  be  considered;  (3)  Research  into  all  aspects  of  acid  rain  phe- 
nomena should  be  continued  to  define  the  issues  accurately  and 
identify  cost  justified  solutions;  (4)  A  cost/benefit  analysis  of  pro- 
posed legislation  should  be  conducted  prior  to  passage  to  ensure 
that  required  costs  are  justified,  and  (5)  Currently  proposed  legisla- 
tion unduly  impacts  Indiana  ratepayers  and  Indiana  customers  in 
particular. 

So  INDIEC  continues  to  believe  that  the  scientific  debate  is  yet 
unresolved.  The  analysis  of  acid  rain  phenomena  continues.  Scien- 
tists have  gained  knowledge  and  are  closer  to  defining  the  links  be- 
tween SO2  and  NOx  emissions  and  acidity  in  precipitation. 

However,  the  extent  of  any  linkage  between  acidity  in  precipita- 
tion and  damage  to  the  environment  or  between  reduction  in  emis- 
sions and  improvement  in  the  environment  remains  a  subject  of 
continuing  scientific  debate. 

Emissions  of  SO2  have  declined  significantly  in  recent  years  and 
is  expected  to  continue  to  decline  in  the  future  without  additional 
controls.  IN  1983,  SO2  emissions  in  the  United  States  were  28  per- 
cent below  their  peak  level  in  1973.  Electricity  utility  SO2  emis- 
sions declined  19  percent  during  this  period  despite  a  60  percent  in- 
crease in  utility  consumption.  Legislating  emission  reduction  at 
this  time  is  premature. 

Many  studies  are  underway,  funded  by  the  Federal  Government, 
utility  industry  and  others.  These  studies  are  crucial  and  should  be 
completed  and  their  findings  analyzed  before  legislation  mandating 
a  major  emission  reduction  program  is  proposed. 

We  also  believe  that  proposed  reduction  programs  are  costly.  Es- 
timates of  the  cost  of  emission  reduction  programs  vary  significant- 
ly. However,  all  such  studies  show  that  the  costs  are  very  large. 
The  Office  of  Technology  Assessment,  OTA,  estimates  the  costs  be- 
tween $3.4  billion  and  $4.3  billion  per  year  and  the  Edison  Electric 
Institute  predicts  that  as  applied  to  electric  utilities,  the  bill  could 
cost  up  to  $9.2  billion  per  year  in  1986  dollars  for  full  compliance 
beginning  in  1997.  These  costs  are  paid  by  the  ratepayers  and  the 
economy  of  Indiana  pays  dearly  in  the  loss  of  jobs  and  the  higher 
prices  for  its  goods  and  services. 

Before  any  legislation  is  enacted,  good  business  sense  requires  a 
cost/benefit  analysis.  We  have  seen  no  attempt  to  quantify  the  ben- 
efits expected  from  proposed  legislation.  Instead,  we  have  seen  the 
advent  of  a  political  movement  to  force  certain  segments  of  Ameri- 
can industry,  primarily  the  utilities  in  the  Midwest,  to  undertake 
the  costly  program  to  add  new  emission  control  equipment,  revise 
coal  purchase  programs  and  otherwise  to  incur  increased  costs  for 
questionable  overall  benefit  to  the  economy  and  to  the  environ- 
ment. 

In  addition  to  the  need  for  cost/benefit  studies,  there  must  be 
further  opportunity  for  clean  coal  technology  research  to  be  carried 
out.  And  finally,  we  believe  that  all  Indiana  ratepayers  would  be 
among  the  hardest  hit. 

In  the  EEI  study,  increases  for  Indiana  ratepayers  were  among 
the  highest  in  the  Nation.  For  Indiana  ratepayers,  and  for  Indiana 
industrial  customers,  the  increase  could  amount  to  as  much  as  27.3 
percent  per  year  when  the  program  is  in  full  compliance  status. 
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In  the  OTA  study,  the  increase  for  Indiana  industrials  statewide 
could  be  as  much  as  37.2  percent  per  year. 

Because  of  competition — particularly  from  imports — these  in- 
creased costs  cannot  simply  be  passed  along  to  customers. 

There  is  further  evidence  that  the  industrial  and  commercial  sec- 
tors will  subsidize  residential  to  a  greater  extent  than  under  cur- 
rent rates. 

Moreover,  industrials  who  operate  their  own  boilers  will  be  re- 
quired to  conform  to  the  emissions  levels  mandated  on  a  State  by 
State  basis  which  could  add  millions  of  dollars  more  to  the  cost  of 
doing  business  in  the  State  of  Indiana. 

In  summary,  INDIEC  recognizes  that  acid  rain  legislation  will 
have  a  substantial  cost  impact  on  U.S.  industry;  (2)  The  acid  rain 
problem  requires  a  long  term  solution;  (3)  Industry  must  not  pay 
twice  for  the  same  emission  under  acid  rain  legislation;  (4)  Federal 
and  State  responsibility  when  dealing  with  acid  rain  legislation 
must  be  very  clear  and  concise.  And  finally,  acid  rain  legislation  is 
a  national  issue,  and  so  the  costs  should  be  shared  nationally. 

The  Indiana  Industrial  Energy  Consumers  strongly  opposes  legis- 
lation until  such  time  as  the  scientific  and  cost  information  war- 
rant such  action. 

I  appreciate  the  opportunity  to  speak  on  behalf  of  INDIEC. 

Thank  you. 

Mr.  Sharp.  Thank  you,  Mr.  Good.  We  now  welcome  Mr.  Vennon. 

STATEMENT  OF  EDWARD  R.  VENNON 

Mr.  Vennon.  Thank  you  very  much,  Mr.  Chairman. 

Let  me  begin  by  welcoming  our  guests  from  New  Mexico  and 
Washington  to  Indiana — we  are  glad  to  have  you — and  those  of  you 
on  the  staff.  We  hope  that  you  will  find  reason  to  come  back  to  our 
State. 

I  am  a  trade  association  executive.  And  I  think  what  I  have  to 
say  to  you  today  you  will  find  to  be  parochial  to  and  supportive  of 
my  members,  and  therefore,  not  shocking  or  surprising  to  you  in 
any  way. 

I  do  have  the  honor,  today,  in  addition  to  representing  the  Indi- 
ana Manufacturers  Association,  which  employs  me,  to  also  repre- 
sent our  colleagues  at  the  Indiana  State  Chamber  of  Commerce. 

Speaking  on  behalf  of  both  associations,  which  have  8,000  busi- 
ness members,  I  am  very  appreciative,  Mr.  Chairman,  of  the  oppor- 
tunity to  speak  on  the  issue  of  acid  rain  legislation,  and  the  severe 
handicap  that  passage  of  the  least  offending  legislation  could  place 
on  future  economic  development  in  the  State. 

There  is  a  united  effort  in  the  State  on  the  part  of  labor  and 
business,  as  you  have  had  some  indication  of  here  today,  to  encour- 
age defeat  of  H.R.  2666  and  other  principal  acid  deposition  legisla- 
tion pending  in  Congress  which  would  cripple  economic  develop- 
ment, including  business  expansion  as  well  as  new  industry,  cause 
higher  unemployment  and  increase  the  cost  of  electric  energy  for 
all  Hoosiers  to  totally  unacceptable  levels. 

Indiana  was  hit  hard  by  the  recession  of  the  1970's  which  caused 
some  of  the  highest  unemployment  rates  in  the  United  States.  It 
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has  taken  years  to  recover  and  to  begin  to  build  a  more  diversified, 
more  stable  economy. 

And  I  might  add  parenthetically  here  some  statistics  which  I 
hope  will  indicate  to  you  the  perspective  of  what  we  have  been  bat- 
tling in  Indiana. 

The  recession  of  1979  began  at  a  time  when  Indiana's  manufac- 
turing employment  as  measured  by  jobs  for  which  unemployment 
compensation  taxes  are  paid  to  the  State.  Using  that  standard  of 
measurement,  we  stood,  in  1979,  with  a  manufacturing  employ- 
ment base  of  approximately  739,000  jobs. 

And  you  will  all  recall  that  the  economists  tell  us  the  recovery 
from  that  recession  began  in  December  of  1962  (sic),  some  4  or  5 
plus  years  ago. 

Manufacturing  employment  today  in  Indiana  is  620,000.  So, 
having  disappeared  someplace  in  that  period  of  time  from  our  man- 
ufacturing base  of  jobs  in  this  State  are  some  110,000,  120,000  jobs. 

Now,  if  you  were  to  ask  me  what  have  we  done  to  improve  our 
productivity  here,  I  would  say  we  have  done  dramatically  better 
than  our  loss  of  jobs  would  indicate.  Our  manufacturing  work  base 
here  today  is  much  more  productive  at  620,000,  I  suspect,  although 
it  is  very  hard  to  quantify  that  statistically,  than  we  stood  when  we 
had  740,000  people  in  manufacturing  jobs. 

The  acid  rain  bill  proposed  by  Representative  Sikorski  poses  a 
very  real  threat  to  the  recovery  that  has  gone  on  in  Indiana  and 
the  viability  of  this  State's  economy.  The  drastic  rate  increases  di- 
rectly attributable  to  the  bill  would  harm  every  business,  individ- 
ual and  industry  in  this  State.  The  electric  rate  structure  which 
contributes  to  much  toward  Indiana's  competitive  business  climate 
would  vanish  and  so  would  business  expansion  with  it. 

I  think  you  heard  the  Lieutenant  Governor  indicate  to  you  how 
important  competitive  electric  rates  have  been  in  the  recovery  that 
we  have  enjoyed. 

Indiana's  environmental  agency,  the  Department  of  Environmen- 
tal Management,  says  H.R.  2666  would  cost  Indiana  utilities  $2.5 
billion  in  capital  costs  and  you  have  heard  the  figure  of  the  annual 
operating  costs  of  about  $205  million.  And  that  is  the  more  conserv- 
ative of  the  pieces  of  legislation  that  are  pending  as  we  look  at 
them. 

This  proposal,  according  to  our  State's  estimates,  would  cause 
rate  increases  that  would  average  as  much  as  15  percent  or  more. 
That  kind  of  impact  obviously  hits  everybody  in  the  State  including 
senior  citizens  on  fixed  incomes. 

Manufacturing  and  mining  would  be  the  hardest  hit.  The  Depart- 
ment of  Environmental  Management  indicates  that  over  5,000 
manufacturing  jobs  would  be  lost  in  the  State  and  you  can  rest  as- 
sured that  the  job  losses  would  not  stop  there,  there  would  be  a 
ripple  effect  throughout  the  economy  as  electric  rate  increases 
boost  the  day  to  day  cost  of  doing  business  in  our  State,  leaving  the 
State  that  much  less  attractive  to  prospective  industrial  clients. 

The  Department  of  Environmental  Management  also  says  10,000 
Indiana  jobs  would  be  lost  under  H.R.  2666.  Unemployment  would 
occur  across  the  board  in  industries  as  diverse  as  food,  apparel, 
paper,  chemical,  metal  and  machinery  manufacturing.  The  Nation- 
al Association  of  Manufacturers  estimates  that  implementation  of 
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H.R.  2666  would  cause  a  nationwide  job  loss  in  the  area  of  213,000. 
The  effect  of  legislation  in  the  Indiana  coal  mining  community  will 
be  devastating,  and  you  have  heard  some  indication  of  that  as  well. 

These  remarks  are  not  meant  to  sidestep  any  legitimate  concerns 
about  our  ecological  system.  In  1980,  recognizing  the  need  to  ad- 
dress whatever  the  acid  rain  problem  might  be,  with  the  best  avail- 
able scientific  resources.  Congress  established  a  10-year  National 
Acid  Precipitation  Assessment  Program.  The  specific  purpose  was 
to  investigate  acid  rain  and  its  causes  and  effects. 

A  1987  interim  report  by  this  body  indicates  that  the  Clean  Air 
Act  is,  in  fact,  working  and  emissions  sought  to  be  controlled  by 
the  new  legislation  are  already  significantly  declining. 

The  report  concludes  that  there  has  been  on  health  emergency 
connected  with  this  source  of  pollution  and  that  further  increases 
of  great  consequence  of  acidification  of  waters  and  forests  were  un- 
likely under  current  restrictions. 

It  is  apparent  that  this  situation  has  developed  more  into  a 
direct  economic  conflict  with  other  parts  of  the  country  over  fac- 
tors having  nothing  to  do  with  the  environmental  problem. 

Western  States  are  supporting  the  legislation  in  question  under 
the  presumption  that  Indiana  utilities  would  be  forced  to  purchase 
coal  from  their  area.  Southern  States  are  licking  their  chops  in  the 
hopes  that  dramatically  increased  utility  rates  in  Indiana  would 
make  their  own  economic  climate  more  attractive  to  industrial  de- 
velopment. 

Neither  is  it  clear  what  role  the  Canadian  electric  utilities  are 
pla3dng  in  the  whole  drama.  But  it  must  be  reasonable  to  assume 
that  significantly  higher  domestic  utility  rates  might  open  the  door 
for  them  to  sell  directly  energy  into  the  New  England  States  area. 

We  believe  the  jury  is  still  out  on  the  true  effects  of  acid  rain. 
Often  ignored  is  the  fact  that  much  of  the  effects  of  acid  deposition 
are  from  naturally  occurring  sources.  It  is  much  more  fashionable 
to  put  the  blame  on  Midwestern  utilities  and  industry. 

The  problem  now  is  that  Indiana  citizens  may  be  condemned  by 
factors  not  even  being  brought  into  public  discussion.  That  condem- 
nation will  cost  thousands  of  Hoosier  jobs,  and  the  economic  out- 
look for  the  State  will  be  bleak,  indeed. 

We  ask  this  committee,  Mr.  Chairman,  to  pass  on  to  your  col- 
leagues in  Washington  our  contention  that  an  environmental  crisis 
does  not  exist,  and  Congress  should  wait  until  the  National  Acid 
precipitation  Assessment  Program  studies  are  completed  and 
emerging  new  coal  technologies  have  been  developed. 

Thank  you  for  the  opportunity  to  present  our  views. 

Mr.  Sharp.  Thank  you  very  much,  Mr.  Vennon.  Let  me  recognize 
our  colleagues  for  questions.  The  gentleman  from  Indiana,  Mr. 
Coats. 

Mr.  Coats.  Thank  you,  Mr.  Chairman.  Just  one.  Ms.  Kress,  I 
apologize  for  not  being  here  when  you  gave  your  testimony.  But  I 
have  read  your  submitted  statement.  And  you  present  to  the  com- 
mittee here  some  evidence  of  the  effects  of  sulfur  dioxide  emissions, 
particularly  effects  on  health.  And  I  am  wondering  if  you  have 
those  reports  that  you  could  submit  to  the  committee. 

Ms.  Kress.  We  will  make  them  available. 


327 

Mr.  Coats.  All  right.  I  would  appreciate  that,  if  you  would  do  it. 
Thank  you. 

And  Mr.  Good  and  Mr.  Vennon,  1  appreciate  your  restating,  both 
of  you  restating  the  impact  of  the  legislation,  potential  legislation 
that  we  are  looking  at,  the  impact  on  the  State  of  Indiana,  and 
bringing  it  to  our  attention  from  your  various  perspectives.  And  I 
think  you  give  us  all  pause  in  terms  of  how  we  should  proceed  and 
what  the  proposed  solutions  ought  to  be  to  this  issue  that  we  are 
dealing  with.  And  I  thank  you  for  that.  And  I  know  our  time  is 
somewhat  limited,  so  I  will  pass  on  to  my  colleagues. 

Mr.  Sharp.  Our  colleague  from  Washington? 

Mr.  Swift.  I  just  want  to  thank  you  all  very  much.  It  has  been 
very  helpful  for  me  to  come  here  and  hear  you  and  the  other  wit- 
nesses, and  I  very  much  appreciate  the  candor  with  which  you 
have  presented  your  case. 

There  is  much  that  those  of  us  who  are  not  from  the  Midwest 
need  to  understand  about  that,  to  be  sensitive  to  it. 

But  you  can  also  be  helpful  if,  as  other  ideas  come  up,  you  can 
evaluate  them  with  an  open  mind.  If  something  is  going  to  pass,  I 
would  like  it  to  be  something  you  people  honestly  could  live  with 
rather  than  something  that  you  simply  cannot  live  with.  And  you 
are  the  ones  ultimately,  if  you  will  be  that  flexible,  you  can  help  us 
find  that  point. 

Mr.  Sharp.  The  gentleman  from  New  Mexico? 

Mr.  Richardson.  Thank  you,  Mr.  Chairman.  I  want  Congress- 
man Sharp's  constituents  to  know  that  he  is  an  extremely  hard- 
working member  of  the  House. 

As  you  can  see,  we  have  not  adjourned  for  lunch  or  any  kind  of 
break. 

It  is  the  same  in  Washington.  That  is  how  he  squeezes  every  vote 
out  of  us.  He  will  extend  a  number  of  hearings  late  into  the  after- 
noon. And  I  thought  in  his  own  home  he  would  at  least  give  us 
some  time  to  eat.  I  am  only — the  point  I  am  trying  to  make — we 
want  lunch. 

We  have  to  leave  at  2:30.  And  I  want  to  thank  Mr.  Vennon  for 
the  nice  words  he  said.  Regrettably,  my  time  in  visiting  your  fine 
city  will  have  to  be  at  another  time. 

My  question  to  Ms.  Kress  and  Mr.  Vennon  and  perhaps  Chair- 
man Sharp,  as  we  have  all  talked  about  the  effects  on  Indiana,  on 
industry,  on  environmental  groups,  on  users,  on  utilities,  I  wonder 
if  any  of  your  organizations,  Ms.  Kress,  Mr.  Vennon,  Mr.  Good — 
have  you  done  any  polling  of  what  your  citizens  think?  Have  there 
been  any  scientific  studies  of  the  effects  of  acid  rain  legislation?  I 
am  sure  you  cannot  frame  it  as  the  exact  H.R.  2666.  But  is  there 
any  data  in  this  State  that  shows  what  your  citizens  feel? 

The  reason  I  raise  this  is  not  because  I  am  trying  to  please  any- 
body here.  But  it  would  seem  to  me  a  State  that  has  the  most  at 
stake,  if  you  saw  some  spirit  of  compromise  and  trying  to  work 
things  out,  we  have  heard  every  extreme  here.  Obviously  there  is 
no  consensus.  And  I  wonder  if  maybe  Mr.  Vennon,  or  either  one  of 
you  have  done  any  polling. 

Mr.  Vennon.  We  have  not,  Mr.  Richardson,  done  any  polling,  to 
my  knowledge. 
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Let  me  ask  some  of  my  colleagues.  Do  we  have  anything  back 
from  the  citizens  of  the  State? 

I  suspect  that  if  that  does  exist,  it  probably  exists  in  the  form  of 
what  normally  might  be  referred  to  as  political  polls. 

I  suspect  that  those  of  you  in  public  life  have  frankly  been  more 
sensitive,  more  attuned  to  the  emergence  of  this  debate  that  we  are 
obviously  involved  in  here,  than  perhaps  we  in  the  business  com- 
munity have  been. 

If  we  were  to  do  one  at  the  Manufacturer's  Association,  the  indi- 
viduals I  would  be  polling  would  be  the  managers  or  chief  execu- 
tive officers  at  some  1,800  locations  of  about  1,400  companies.  And  I 
suggest  to  you,  Representative  Richardson,  you  and  I  both  know 
what  we  would  get  back  from  that  kind  of  a  poll.  You  would  get 
back  something  very  similar  to  the  statement  which  I  have  pre- 
sented to  you  today. 

On  the  other  hand,  what  might  we  get  if  we  polled  Indiana's  5.2 
million  citizens?  I  do  not  know.  Perhaps  somebody  with  the  capa- 
bilities at  one  of  our  universities  perhaps  could  do  that  kind  of 
public  opinion  poll  and  maybe  we  would  all  learn  a  lot  more  than 
we  know  today. 

Mr.  Richardson.  Well,  I  might  suggest  that  you  are  a  leader  in 
the  business  community,  Ms.  Kress.  Maybe  some  university  could 
do  this,  in  an  effort  to  try  to  bring  consensus.  Because  I  would  hate 
to  take  a  vote  on  this  issue  right  now  having  heard  what  I  have 
heard  today,  the  tremendous  poles  apart.  It  is  the  same  in  Wash- 
ington. Do  not  feel  bad. 

But  you  folks  here  have  probably  more  at  stake  than  anybody 
else. 

Mr.  Vennon.  Let  me  say  this  to  you.  I  was  an  association  execu- 
tive in  Lake  County,  Indiana  in  the  mid-1970's  when  the  first  ef 
fects  of  the  air  pollution  legislation  and  then  the  water  pollution 
legislation  were  felt  by  the  steel  industry. 

And  I  feel  much  more  comfortable  having  a  committee  of  Con- 
gress come  to  the  capital  city  and  tell  us  that  the  time  may  be 
drawing  more  when  a  compromise  between  ourselves  and  those  on 
the  other  side  of  this  issue  may  be  forced  upon  us.  Because  that  did 
not  happen  in  the  early  1970's  and  I  dealt  up  there  with  the  fallout 
of  Congress  having  acted  in  a  very,  very  positive  way,  followed  by 
the  immense  amount  of  regulation  that  came  down.  And  in  many 
cases,  people  there  in  the  industries  that  I  worked  for,  attempting 
to  deal  technologically,  without  a  solution,  with  a  mandate,  a 
public  policy  mandate  of  our  U.S.  Government,  was  a  very  difficult 
thing. 

I  would  not  want  that  to  happen  again  over  the  present  issue  of 
acid  rain.  And  I  think  I  can  say  to  you  definitely  on  behalf  of  the 
Manufacturing  Association,  we  have  a  technically  competent  envi- 
ronmental committee  to  deal  with  whatever  proposals  are  debated 
in  the  Federal  Congress;  and  through  Representative  Sharp  and 
Representative  Coats,  and  others  serving  there,  we  will  make  our 
views  known.  And  hopefully,  if  a  compromise  is  to  be  forged  in  the 
next  year  or  so  or  three  or  whenever  it  happens,  our  voice  will  be 
heard. 

Mr.  Richardson.  Ms.  Kress,  Mr.  Good,  would  you  like  to  com- 
ment? 
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Mr.  Good.  I  think  I  echo  Mr.  Vennon's  comments.  I  think  that  in 
many  respects,  that  acid  rain,  while  it  may  have  been  an  issue  that 
has  been  around  a  long  time,  I  think  there  are  an  awful  lot  of 
people  that  simply  do  not  know  what  it  is  all  about.  And  I  think 
that  probably  one  thing  that  needs  to  be  done  is  certainly  an  edu- 
cation on  all  the  various  aspects.  You  know,  what  acid  rain  is 
really  all  about  is,  I  think,  in  many  cases,  an  emotional  issue  more 
than  anything  else.  And  so  I  think  that  this  is  something  that,  cer- 
tainly you  gentlemen  can  be  very  forceful  in  getting  those  facts  out 
to  the  public. 

Ms.  Kress.  In  reference  to  a  poll,  we  have  not  polled  anyone  in 
Indiana.  But  I  know  a  couple  years  back,  the  National  Wildlife 
Federation  did  a  poll  through  one  of  its  magazines  on  what  kinds 
of  issues  were  important  to  people  who  were  in  their  readership.  I 
am  not  certain  that  one  of  those  was  not  clean  air.  But  I  can  find 
out.  Whether  or  not  those  responses  can  be  broken  down  to  Indi- 
ana, which  is  doubtful,  I  can  find  out. 

As  far  as  the  terminology,  on  the  other  side  of  the  fence,  or  being 
at  odds,  I  do  not  think  it  is  a  fair  assumption  or  assessment  to  look 
at  Indiana  or  the  National  Wildlife  Federation  as  necessarily  being 
in  that  particular  posture  with  business  and  industry.  Our  presi- 
dent of  the  National  Wildlife  Federation  in  fact  heads  the  Corpo- 
rate Conservation  Council.  It  was  his  idea  to  begin  with.  We  strive 
to  work  with  business  and  industry.  Conservationists  do  not  have 
their  livelihoods  in  spite  of  business  and  industry.  It  is  because  of 
them.  And  we  do  see  and  wish  to  work  with  business  and  industry. 
There  is  a  compromise,  we  are  sure,  that  can  be  worked  out,  and 
we  are  willing  to  sit  down  and  talk. 

Mr.  Swift.  Would  the  gentleman  yield? 

Mr.  Richardson.  Yes,  I  yield. 

Mr.  Swift.  I  just  noticed  they  were  taking  a  little  poll  out  here 
in  the  corner  when  I  arrived — if  you  are  for  clean  air,  honk.  And 
clean  air  was  ranking  right  up  there  with  Jesus.  But  no  one  is 
against  clean  air.  And  polling  is  difficult.  Because  to  give  a  rational 
answer,  you  need  to  get  a  lot  more  information  than  that.  And  we 
have  the  problem  of  not  being  able  to  quite  know  what  our  con- 
stituents think  if  they  understood  as  much  about  it  as  we  do.  But  it 
was  doing  well  on  the  street  corner  today. 

Thank  you  for  yielding. 

Mr.  Sharp.  Thank  you.  I  appreciate  your  attention  to  this. 

Mr.  Good,  I  think  you  raise  a  legitimate  and  real  point  of  the 
need  for  both  those  on  the  committee,  a  deeper  understanding  of 
both  the  scientific  basis  as  well  as  the  impacts  of  proposed  regula- 
tory possibilities,  and  for  the  general  public.  And  part  of  the  reason 
of  course  of  having  a  hearing  is  not  only  to  educate  us  to  the  diver- 
gent opinions  here  in  the  State  but  hopefully  to  generate  in  the 
State  more  attention  to  and  focus  on  what  people  care  about  in 
terms  of  their  values  and  the  emphasis  they  would  place  on  just 
how  much  they  will  pay.  General  polling  almost  always  comes  up 
with  the  proposition  that  people  are  willing  to  pay  for  a  healthier 
air  and  water.  The  harder  proposition  always  to  get  at  is  how 
much,  and  how  great  do  they  think  the  risk  is.  And  therein  lies  the 
nub  of  finding  a  better  assessment  of  how  far  the  values  carry  us. 
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But  certainly  our  goal  here  is  to  try  to  both  generate  here  at 
home  a  deeper  recognition  of  what  I  think  Mr.  Swift  has  articulat- 
ed very  honestly  and  candidly  with  us,  and  others  would  do  it  more 
brutally,  that  there  will  be  a  decision  made. 

It  is  not  clear  to  me  it  necessarily  will  happen  this  year,  though 
that  honestly  can  happen,  and  I  think  everybody  should  under- 
stand that  that  remains  a  significant  possibility.  I  think  the  likeli- 
hood, my  own  assumption  is  the  likelihood  is  greater  that  it  will 
happen  in  the  next  Congress. 

But  I  think  that  I  was  delighted  to  hear  Mr.  Vennon  say  and  as  I 
think  you  are  trying  to,  Mr.  Good,  that  you  recognize  that  the  in- 
terests of  our  State  will  best  be  served  if  when  that  decision  is 
made,  people  are  ready  to  talk  seriously  about  the  mechanics,  the 
specifics  and  in  hopes  that  we  can  in  a  sense  get  the  best  arrange- 
ment in  terms  of  costs  and  the  most  control  for  the  least  cost,  the 
most  reduction  in  emissions  for  the  least  cost  and  not  be  in  a  posi- 
tion where  because— and  I  as  a  legislator  can  face  this,  because  if 
we  are  in  total  opposition,  we  may  not  be  in  the  room  where  any- 
body is  talking  about  the  issue. 

They  may  just  say  well,  no  sense  in  talking  to  those  folks,  they 
are  going  to  be  against  everything  anyway  and  therefore  we  will  go 
make  the  new  national  law  and  let  them  pay  the  price.  And  that  is 
just  one  of  the  tough,  hard  legislative  and  political  realities  that  I 
know  many  in  this  room  are  familiar  with  here  in  the  State  if  not 
in  the  Nation's  capital. 

And  so  we  are  trying  to  take,  and  I  know  my  colleague,  Mr. 
Coats  is,  take  very  seriously  the  substantive  argument  that  is  very 
intense  about  this,  but  also,  the  practical  political  realities  of 
where  we  sit  in  the  national  legislature  and  in  the  Nation,  and  the 
drive  that  is  very  strong  and  very  clear,  coming  both  inside  our 
country  and  outside  our  country,  in  terms  of  action  and  we  want  to 
be  ready  when  the  action  comes  to  at  least  do  the  best  job  we  can 
in  getting  the  best  arrangement  for  Indiana.  That  is  our  parochial 
interest. 

And  I  really  want  to  say  thanks  to  our  colleague  from  Washmg- 
ton,  colleague  from  New  Mexico  who  undoubtedly  have  plenty  of 
things  in  their  own  State  as  well  as  in  Washington  that  they  might 
have  been  doing  and  they  were  kind  enough  to  take  the  time  to 
come  here  and  hear  and  join  in  the  discussion. 

I  think  it  has  been  extremely  helpful  to  me  and  I  trust  to  those 
in  our  audience  that  have  been  here  as  well. 

Thank  you  very  much. 

Mr.  Coats.  Mr.  Chairman,  I  neglected  to  offer  the  statement  of 
Senator  Lugar  that  was  handed  to  me  just  a  little  bit  ago. 

So  with  unanimous  consent,  I  would  like  to  make  that  a  part  of 
the  record. 

Mr.  Sharp.  We  will  certainly  make  that  a  part  of  our  record. 

[Senator  Lugar's  statement  follows.] 

Statement  of  Hon.  Richard  G.  Lugar,  a  U.S.  Senator  From  the  State  of 

Indiana 

Mr.  Chairman,  and  Members  of  the  Committee:  I  welcome  the  constructive  efforts 
of  your  subcommittee  to  obtain  the  views  of  Hoosiers  on  acid  rain  and  to  assess  the 
economic  impact  of  pending  acid  rain  proposals.  I  noted  with  interest  your  subcom- 
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mittee's  previous  hearings  on  the  scientific  evidence  on  acid  rain  and  the  contribu- 
tion that  energy  conservation  can  make  toward  solving  the  acid  rain  problem. 

At  the  first  of  your  oversight  hearings  on  acid  rain,  Dr.  Ellis  Cowling,  represent- 
ing the  National  Academy  of  Sciences,  made  the  important  point  that  acid  rain 
must  be  viewed  in  the  context  of  the  broader  problems  of  the  effects  of  air  pollution. 
These  effects  include  human  health;  damage  to  buildings  and  materials;  degradation 
of  visibility;  acidification  of  lakes,  streams  and  soils;  and  effects  on  crops  and  forests. 
Dr.  Cowling  pointed  out  that  the  pollutants  that  cause  these  effects  are  often  inter- 
related. For  example,  to  reduce  acid  rain,  one  must  reduce  sulfur  dioxide,  nitrogen 
oxides  and  volatile  organic  compounds.  But  nitrogen  oxide  and  volatile  organic  com- 
pounds are  also  involved  in  the  ozone  problem  and  sulfur  dioxide  is  involved  in  all 
of  these  effects.  Dr.  Cowling  testified  on  the  general  need  to  reduce  air  pollution.  He 
did  not  specify  a  precise  amount  of  reduction  or  a  firm  time  frame,  but  he  did  indi- 
cate that  significant  reductions  in  air  pollution  would  be  beneficial  to  human  health 
and  the  environment. 

I  share  this  general  perspective  on  the  acid  rain  problem.  I  believe  that  it  should 
be  treated  as  part  of  the  national  need  to  reduce  air  pollution.  If  we  put  aside  re- 
gional bickering,  I  think  we  can  strengthen  the  Clean  Air  Act  in  a  manner  which  is 
beneficial  both  to  our  environment  and  our  economy.  However,  I  cannot  endorse  the 
legislative  proposals  that  have  been  introduced  so  far,  such  as  S.  1894  (the  Senate 
Environment  Committee  bill)  or  H.R.  2666. 

The  Senate  Bill,  S.  1894,  would  require  sulfur  dioxide  emissions  in  Indiana  to  be 
reduced  by  85  percent.  This  is  far  greater  than  any  reductions  which  have  been 
mandated  in  West  Germany,  or  in  any  province  of  Canada.  And  these  are  countries 
in  which  acid  rain  is  widely  perceived  to  be  an  environmental  crisis.  An  85  percent 
reduction  far  exceeds  any  documented  contributions  that  emissions  in  Indiana  make 
to  the  acid  rain  problem  and  would  have  a  major  economic  impact  on  the  competi- 
tiveness of  our  industries  and  on  the  cost  of  electricity  for  all  Hoosiers.  The  Congres- 
sional Research  Service  has  concluded  that  S.  1894  would  affect  tens  of  thousands  of 
jobs  in  coal  mining  areas  of  the  Midwest  and  East.  Major  increases  in  electrical 
rates  in  Indiana  and  other  States  would  also  occur.  The  effects  of  H.R.  2666  would 
be  similar,  though  not  quite  as  extreme.  These  bills  place  far  too  heavy  a  burden  on 
the  economy  of  the  Midwest. 

One  reason  bills  such  as  S.  1894  and  H.R.  2666  have  such  a  powerful  economic 
impact  on  States  such  as  Indiana  is  that  they  allocate  emission  reductions  very  un- 
equally among  States.  Midwestern  coal-fired  powerplants  are  often  portrayed  as  if 
they  were  virtually  the  sole  source  of  acid  rain  problems  in  the  Northeast.  Yet  ex- 
cellent scientific  testimony  by  Dr.  Kenneth  Rahn  of  the  University  of  Rhode  Island 
suggests  that  about  half  of  the  acidic  deposition  in  the  Northeast  can  be  traced  to 
oil-based  rather  to  coal-based  sources.  Dr.  Rahn  suggests  the  desirability  of  uniform 
reductions  by  States  in  acid  rain  related  emissions.  We  do  not  have  adequate  scien- 
tific evidence  of  the  extent  to  which  one  State  may  contribute  to  acid  rain  problems 
in  another  State.  But  if  each  State  reduces  its  acid  rain  related  emissions  by  an 
equal  percentage,  we  know  that  there  will  be  an  approximately  equal  percentage 
reduction  in  acid  rain  deposition  in  all  States.  It  is,  of  course,  in  the  Northeast  that 
scientists  have  identified  the  greatest  environmental  problems  stemming  from  acid 
rain.  Bills  such  as  H.R.  2666  and  S.  1894,  which  allocate  emissions  reductions  so 
heavily  to  the  Midwest,  will  produce  the  greatest  reductions  where  they  may  be  the 
least  needed. 

While  I  strongly  oppose  measures  such  as  S.  1894  and  H.R.  2666,  I  think  we  must 
recognize  the  likelihood  that  revisions  to  the  Clean  Air  Act — including  measures  to 
address  the  acid  rain  problem — will  clear  the  legislative  process  at  some  point 
within  the  next  2  years.  If  we  in  the  Midwest  do  not  participate  in  this  process,  we 
run  the  risk  that  other  States  will  pursue  a  "divide  and  conquer"  strategy.  WTien 
Clean  Air  legislation  starts  moving  in  Congress,  we  cannot  sit  back  and  denounce 
every  proposal  being  offered  as  "too  little,  too  late"  or  "too  much,  too  soon."  We  will 
have  to  be  prepared  with  reasonable  proposals  that  protect  our  interests  and  ad- 
dress this  problem  in  a  fair  and  cost-effective  manner. 

What  can  we  do  to  move  toward  a  reasonable  approach  to  the  acid  rain  problem? 
I  do  not  have  a  specific  proposal  of  my  own,  but  I  do  have  a  number  of  suggestions 
as  to  the  manner  in  which  one  might  be  developed. 

1.  First,  a  technological  approach  to  the  problem  is  necessary.  I  believe  that  key 
to  the  solution  to  the  acid  rain  problem  is  the  use  of  clean  coal  technology.  The  high 
sulfur  coal  supplies  of  the  eastern  United  States  are  a  plentiful  source  of  energy  for 
the  Nation.  With  clean  coal  technology,  our  supplies  can  be  burned  cleanly  to  the 
benefit  of  our  environment  and  our  economy.  The  use  of  coal  washing  and  scrubbers 
is  well  established.  But  coal  washing  cannot  achieve  the  reductions  in  acid  rain 
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which  are  needed  and  scrubbers  are  sometimes  too  expensive  (especially  on  older, 
smaller  plants)  or  even  technically  infeasible  (for  lack  of  space  at  an  existing  plant). 
As  a  result,  all  studies  of  acid  rain  bills  show  that  utilities  would  often  switch  to  low 
sulfur  coal  rather  than  install  technology  controls  to  make  acid  rain  reductions. 
This  may  help  mitigate  the  effect  on  the  consumer  in  individual  cases,  but  what  will 
be  the  effect  on  the  price  of  low  sulfur  coal  if  it  is  widely  practiced?  Moreover,  a  fuel 
switching  strategy  would  have  severe  impacts  on  the  economies  of  coal  mining  areas 
of  Indiana  and  other  Midwestern  and  Eastern  States.  The  only  way  to  avoid  these 
unacceptable  economic  and  social  impacts  is  through  a  technological  approach. 

2.  A  technological  approach  to  acid  rain  control  can  be  encouraged  through  the 
establishment  of  an  acid  rain  "superfund"  to  provide  appropriate  incentives  for  a 
technology  strategy  rather  than  a  fuel  switching  approach  to  reductions.  Since  it  is 
anticipated  that  the  lifetime  of  many  coal-fired  powerplants  will  be  extended  to  per- 
haps as  long  as  60  years,  a  technological  approach  may  be  more  economical  in  the 
long  run  than  a  switch  to  more  expensive,  low  sulfur  coal.  But  it  will  not  come 
about  unless  it  is  encouraged  by  Federal  law. 

3.  There  is  great  promise  in  the  development  of  new  clean  coal  technology.  In 
1983,  recognizing  that  Clean  Air  Act  standards  were  likely  to  become  increasingly 
stringent,  I  moved  to  establish  a  Federal  program  within  EPA  to  demonstrate  the 
LIMB  system  (Limestone  Injection  Multistage  Burner)  as  a  retrofit  technology  or 
coal-fired  powerplants.  If  technically  proven,  LIMB  should  be  readily  available  in 
the  early  1990's.  With  LIMB,  both  sulfur  and  nitrogen  oxides  from  existing  plants 
could  be  reduced  at  least  50  percent  at  a  capital  cost  far  less  than  those  of  scrub- 
bers. 

In  1987,  as  a  result  of  his  meetings  with  Canadian  Prime  Minister  Brian  Mul- 
roney.  President  Reagan  launched  a  vigorous  effort  to  demonstrate  new  Clean  Coal 
technologies.  Congress  has  already  funded  $925  million  of  the  President's  proposed 
$2.5  billion  plan.  Through  this  ambitious  effort,  a  variety  of  new  clean  coal  technol- 
ogies can  be  developed  that  would  reduce  emissions  to  a  greater  degree  than  is  pos- 
sible with  today's  commercially  available  technologies.  These  include  technologies 
that  could  be  used  not  only  for  stricter  pollution  control  but  to  "repower"  existing 
plants  to  increase  their  efficiency.  These  technologies  can  also  play  an  important 
role  in  the  next  generation  of  new  powerplants.  We  must  ensure  that  an  acid  rain 
reduction  program  does  not  dampen  their  development. 

In  summary,  then,  I  urge  your  subcommittee  to  consider  the  following  principles 
in  formulating  an  acid  rain  reduction  plan: 

1.  Allocate  emission  reductions  more  uniformly  among  the  Northeast  and  Mid- 
west, limiting  reductions  to  those  which  are  cost-effective.  Recognize  the  scientific 
evidence  that — because  of  distance  factors— emissions  in  the  Northeastern  States  al- 
though lower  than  in  the  Midwest— are  as  much  a  part  of  the  acid  rain  problem  in 
that  region  as  are  emissions  from  coal-fired  powerplants. 

2.  Establish  an  acid  rain  "superfund"  sufficient  to  provide  the  necessary  incen- 
tives for  a  technological  approach  to  the  problem  as  a  primary  strategy.  At  the 
moment,  there  is  no  agreement  on  the  means  of  financing  such  a  fund.  Governors 
Cuomo  and  Celeste  have  proposed  the  use  of  general  revenues  combined  with  what 
amounts  to  a  2  percent  fee  on  oil  imports.  Senator  Kerry  has  proposed  the  use  of  a 
fee  of  0.5-1.6  mills  per  kilowatt  hour  on  electrical  generation.  It  took  Congress  a 
long  time  to  agree  upon  a  reasonable  fee  structure  for  the  hazardous  waste  Super- 
fund,  but  eventually  we  did  so.  There  is  no  reason  why  we  cannot  do  so  in  the  acid 
rain  situation. 

3.  Phase-in  emissions  reduction  to  mitigate  economic  impacts  and  to  permit  peri- 
odic assessment  of  the  program. 

4.  Establish  reasonable  compliance  deadlines  that  won't  preclude  the  use  of  prom- 
ising, new  clean  coal  technologies. 

The  final  resolution  of  the  acid  rain  issue  will  probably  differ  substantially  from 
any  of  the  proposals  which  have  been  advanced  so  far.  It  will  be  a  test  of  the  work- 
ings of  our  Government.  But  with  good  will  and  common  sense,  I  am  convinced  that 
we  will  be  able  to  put  aside  regional  conflicts  and  identify  a  reasonable  approach  to 
this  important  national  problem. 

Mr.  Coats.  And  again,  thank  you  for  your  efforts  in  pulling  this 
together  and  to  my  colleagues  for  taking  time  out  of  an  otherwise 
busy  schedule  to  come  to  Indiana  to  hear  our  side  of  the  story. 

Thank  you  for  your  participation. 
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Mr.  Sharp.  Let  me  indicate  again  our  record  will  be  held  open 
for  written  statements  from  other  individuals  and  organizations 
within  the  State. 

On  the  Federal  level,  we  will  have  other  hearings  so  folks  outside 
of  Indiana  will  get  to  testify.  So  our  purpose  here  is  to  make  sure 
that  opportunity  is  here  for  Hoosiers. 

And  even  some  of  our  witnesses  or  people  may,  after  various 
things  they  have  heard,  wish  to  respond  in  some  specific  way.  And 
we  will  be  delighted  to  have  that  information. 

Thank  you  all  for  your  time  and  attention  to  this.  And  with  that, 
the  hearing  stands  adjourned. 

[Whereupon,  at  1:30  p.m.,  the  subcommittee  was  adjourned,  to  re- 
convene at  the  call  of  the  Chair.] 

[The  following  correspondence  was  received  for  the  record:] 
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Holcomb  Research  Institute 
Office  of  the  Director 


BLfTie?  UNIVERSITY 

4600  Sunset  Avenue 

Indianapolis,  Indiana  46208 

317-283-9421 


Congressman  Philip  L.  Sharp 
U.S.  Capital 

2452  Rayburn  House  Office 
Washington,  D.C.  20515 

Dear  Congressman  Sharp: 

I  am  pleased  to  note  that  you  are  holding  hearings  in  Indianapolis  on  the 
benefits  and  costs  of  measures  to  control  acidic  emissions.  I  regret  not 
being  able  to  be  present  to  testify.  Instead,  I  am  sumnarizing  my  thoughts  in 
a  letter  that  could  be  distributed  at  the  hearing  and  included  in  the  record. 

I  have  been  making  appearances  and  presenting  testimony  for  fifteen  years  now 
on  the  risks  of  acidic  emissions  to  our  environment  and  economy,  and,  inevit- 
ably, find  discouragement  in  the  price  we  pay  for  no  action.  Let  me  briefly 
recapitulate  the  conclusions  I  reached  at  various  times,  and  their  outcomes: 

August,  1973:  Testimony  before  the  Wisconsin  Public  Service  Commission, 
including  a  finding  that  the  state  should  require  controls  for  sulfur 
dioxide  emissions  from  the  power  plants  then  being  considered  for  con- 
struction, so  as  to  avoid  expensive  retrofitting  for  emissions  control 
that  I  thought  would  be  required  in  ten  years  to  protect  Wisconsin's 
billion  dollar  recreational  industry. 

Outcome  -  Wiscoasin  aandated  a   fifty  percent  reduction   in  state-wide 
sulfur  dioxide  emissions   in  Harcb,    1986  after  accepting  the  increasing 
evidence   that   their  recreational   industry  was  at  risk. 

November-December,  1980:  With  other  members  of  the  U.S. /Canada  Work 
Group  I,  under  the  U.S. /Canada  Memorandum  of  Intent,  a  compromise  con- 
sensus was  reached  that  a  target  loading  of  20  kilograms  per  hectare  of 
S0^  (wet  deposition)  would  protect  a  majority,  but  not  all,  of  the 
aquatic  resources  at  risk  in  Canada  and  the  northeastern  United  States, 
and  should  be  adopted  as  part  of  the  SO2  regulatory  program  in  the  two 
countries. 


Outcome  —  The  U.S.    government  continues    to  find  this   target   loading   too 
strict,    but   independent  studies  have  led   the  State  of  Minnesota   to  en- 
force a    target   loading  of  11    kilograms  per  hectare  there,    and   the 
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Wisconsin  program  will   result    ia  a   loading  of  14   kilograms  per   hectare; 
other  states  are  now  pursuing  similar  actions,    each  one  gradually  dimin- 
ishing  the  market  area  for  our  midwest   coal. 

March,  1982  —  The  reports  I  prepared  for  Congress's  Office  of  Tech- 
nology Assessment  included  a  finding  that  3,000  lakes  and  2,500  miles  of 
streams  in  the  eastern  United  States  were  already  in  an  acid-altered 
state  and  at  risk  of  further  acidification. 

*        Outcome  -  A  multi-million  dollar  research  program  by   the  Snvironmental 
Protection  Agency  sought   to  challenge   these  estimates,    and  although  de- 
finitions have  changed  somewhat,    the  count  of  lakes  at  risk   is  now  even 
higher   than  our  early  estimate,    and  data   released   last   week   indicates 
3,000  miles  of  stream  in  acid  altered  state,    20  percent  higher   than  ■■/ 
findings  of  six   years  ago. 

May,  1984  -  In  testimony  before  the  Indianapolis  Air  Quality  Board  I 
summarized  the  evidence  that  indicates  a  likely  2  for  1  benefit  to  cost 
relationship  for  Indiana  from  measures  (at  mid-range  cost)  to  control 
sulfur  dioxide  emissions  in  this  state.  This  finding  takes  into  account 
benefits  from  reducing  damage  to  materials  (i.e.,  lengthening  replace- 
ment time  for  industrial  materials  and  instruments),  improved  visibility 
and  its  potential  for  promoting  clean  air  industries  (such  as  recrea- 
tional use  of  our  lakes),  a  broad  spectrum  of  health  benefits  (conserva- 
tively estimated),  and  benefits  from  restoring  growth  of  forests  and 
crops.  No  benefits  were  included  for  aquatic  resources,  as  these  will 
be  mostly  in  the  northeast  U.S.  or  Canada. 

Outcome   —  The  elapsed  time  since  this   testimony   is  still    insufficient   to 
validate   the  findings,    but  recently,    and  for    the  first    time,    there  is 
now  widespread  discussion  of  the  benefits    to  Hoosiers  from  sulfur  emis- 
sion control  programs  ia  relation   to  the   increase   in  electricity 
costs.      Hy  estimate  of  benefits  here   is  no   oore  remarkable  than   ay  find- 
ing  in  1973   that  Wisconsin  would  have   to  control   SOi    emissions,    and  I 
expect   they  will  be  verified  over  a  similar  time  frame. 

The  issue,  of  course,  is  not  only  whether  these  scientific  assessments  have 
been  on  target,  but  whether  the  narrowly  drawn  declarations  opposing  any  in- 
crease in  electricity  costs  have  given  adequate  consideration  to  the  high 
costs  of  doing  business  in  the  presence  of  the  elevated  acidic  deposition  in 
Indiana.  In  addition  to  the  direct  costs  and  benefits  I  summarized  in  1984, 
there  are  the  indirect  costs  from  losing  our  coal  markets  as  other  states  act 
unilaterally,  (e.g.,  Wisconsin,  and  the  prospect  of  others),  and  we  pursue  an 
image  and  business  perspective  that  is  out  of  step  with  the  rest  of  the  coun- 
try, largely  experiencing  a  more  rapid  economic  recovery  than  we  have. 

Let  me  also  say  something  about  the  unique  opportunity  that  is  afforded  by 
having  you,  as  a  midwestern  congressman,  provide  personal  leadership  in  find- 
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ing  an  accommodation  among  the  diverse  views  on  SOt  and  NO  control 
strategies.  Essentially,  the  differences  have  narrowed  now  to,  on  the  one 
hand,  an  industry  view  that  we  wait  for  new  control  technology  so  that  we  save 
in  capital  costs  and  in  the  loss  of  energy  required  to  operate  wet  scrub- 
bers. This  technology  could  begin  to  be  installed  by  1995,  and  a  program 
could  be  concluded  at  modest  cost  by  the  year  2005.  This  represents  a  seven- 
year  further  delay  over  the  more  aggressive  control  strategies  that  would 
reduce  12  million  tons  within  the  next  ten  years  (utilizing  wet  scrubbers  if 
we  are  to  use  our  Indiana  coal).  The  question,  therefore,  is  not  really  the 
magnitude  of  the  benefits  to  be  expected  from  emissions  controls  eventually, 
but  the  magnitude  of  the  benefits  from  action  now  versus  action  delayed  up  to 
seven  years.  Surely  this  gap  is  negotiable  now! 

Let  me  emphasize  that  I  am  greatly  concei'ned  by  the  additional  damage  that 
will  accrue  from  the  seven  year  delay,  but  I  am  also  concerned  about  the  waste 
in  energy  and  the  further  emissions  of  carbon  dioxide  (a  greenhouse  gas)  that 
goes  with  the  inefficiencies  of  wet  scrubber  technology.   I  ask  that  you  pur- 
sue any  compromise  that  would  combine  early  action  where  it  can  be  achieved 
without  wet  scrubbers,  and  new  technology  within  the  earliest  possible  time- 
table to  retain  the  utilization  of  midwestern  coal,  a  battle  we  are  losing  in 
the  absence  of  federal  legislation. 

Here  in  Indiana,  I  believe  a  broad  spectrum  of  our  community  wants  a  settle- 
ment of  this  divisive  issue.  The  unions  need  to  know  that  steps  are  being 
taken  to  assure  continuity  in  coal  mining  in  Indiana,  and  want  the  uncertainty 
put  behind  them.  The  electrical  utility  industry  also  is  facing  major  uncer- 
tainties in  maintenance  and  upgrading  programs  due  to  the  fact  that  legisla- 
tion continues  to  stand  pending.   Although  they  may  not  like  a  compromise, 
there  are  advantages  to  getting  the  decisions  behind  them.  Perhaps  even  the 
legislative  comnunity,  after  almost  ten  years  of  debate  on  acid  emission  con- 
trol strategies,  may  now  be  ready  to  get  this  behind  and  turn  to  other  impor- 
tant matters. 

Therefore,  Congressman,  I  ask  again  that  you  use  your  reputation  as  a  respect- 
ed midwestern  congressional  leader,  capable  of  looking  at  both  sides  of  the 
tradeoffs  involved,  and  push  aggressively  to  find  a  solution  to  the  "seven- 
year  difference."  We  need  legislation  this  suimer  and  fall  with  bipartisan 
and  multi-constituency  support.  I  wish  you  good  luck  on  it. 


Sinparely, 


Orie  L.  Loucks 
OLL/sc 
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Congressman  Henry  Waxman 
Congressman  Philip  Sharp 
Energy  and  Power  Subcommittee 
Energy  and  Commerce  Committee 
Washington,  D.C.    20515 


Dear  Congressmen  Waxman  and  Sharp: 

Due  to  time  constraints  I  am  unable  to  testify  this  year  at 
your  field  hearing  on  acid  rain  and  the  Clean  Air  Act  reauthorization 
at  Indianapolis  this  date.   With  this  letter,  I  want  to  briefly  summarize 
the  benefits  which  I  believe  will  accrue  both  to  Indiana  and  the  nation 
from  a  significant  reduction  of  sulfur  dioxide/nitro^n  oxide ,  sulfates, 
nitrates  and  acids  commonly  accepted  now  as  embodied  within  acid  rain  and 
air  pollution. 

Let  me  please  preface  my  remarks  by  mentioning  my  previous  testi-- 
mony  given  to  the  Committee  on  February  10,  1984  here  in  Indianapolis 
which  would  be  the  same  today,  four  (4)  years  later,  except  for  the  bill 
numbers  which  have  changed  and  the  nature  of  putting  more  cleanup  upon 
the  polluters.   I  attach  hereto  Exhibit  1  which  are  those  remarks. 

Secondly,  I  want  you  to  be  aware  that  after  the  hearings  here 
in  1984,  I  became  a  member  of  the  Democratic  National  Platform  Committee 
until  just  this  past  week  and  with  my  caucas  chairmen  Michael  Dukakais 
and  then  Congressman  Tim  Wirth  led  the  effort  which  succeeded  in  the 
1984  Democratic  National  Convention  adopting  the  strongest  possible  planks 
on  all  forms  of  pollution  of  our  environment  including  this  one  on  acid 
rain:   (found  at  p.  25) 

"  The  Democratic  Party  calls  for  an  immediate 
program  to  reduce  sulfur  dioxide  emissions  by 
50%  from  1980  levels  within  the  next  decade; 
this  program  shall  include  interim  reductions 
within  five  years  of  its  enactment.   In  addit- 
ion, significant  progress  will  be  made  to  further 
reductions  of  nitrogen  oxide  emissions.  Our  effort 
should  be  designed  to  reduce  environmental  and 
economic  damage  from  acid  rain  while  assuring 
such  efforts  do  not  cause  regional  economic 
dislocations.   Every  effort  should  be  made  to 
mitigate  any  job  losses  associated  with  any 
national  acid  rain  program.  " 

I  am  sorry  to  say  that,  as  you  know,  nothing  has  been  done 
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to  activate  this  policy  of  the  Democratic  Party. 

WHAT  SHOULD  A  "PERFECT  CLEAN  AIR  BILL"  CONTAIN 

Michael  A.  Feldman,  an  attorney  in  Miami,  Florida  and  award 
winning  writer,  wrote  in  the  December,  1987  issue  of  Trial  maga- 
zine of  an  optimal  Clean  Air  bill.   Below  described  are  some  of 
those  provisions  which  make  sense  to  me .   I  attach  as  Exhibit  2 
his  complete  writing  entitled  Acid-Rain  Legislation. 

Mr.  Feldman  and  I  both  advocate: 

1.   That  Congress  must  provide  in  the  Clean  Air  Act  secondary 
National  Ambient  Air  Quality  Standards  (NAAOS)  for  general  welfare 
of  the  environment  with  the  same  enforcement  mechanisms  as  the 
primary  NAAQS  to  protect  such  things  as  lakes,  forests,  etc.  along 
with  the  primary  standards  set  to  protect  basic  hiiman  health  with 
a  margin  of  safety.   An  enforced  NAAQS  for  both  primary  and  second- 
ary standards  would  more  effectively  control  air  pollution  of 
all  effects  and  give  the  EPA  the  teeth  in  the  law  it  should  have 
to  enforce  its  powers  protecting  actual  human  health  and  welfare 
injuries  inflicted  by  various  pollutants  like  acid  rain,  urban 
smog  and  toxic  pollutants  generally. 

2.  That  Congress  should  carefully  evaluate  whether  its  pro- 
visions cutting  off  federal  aid  for  cities  and  towns  which  do  not 
conform  to  the  Clean  Air  Act  is  actually  counterproductive  to  the 
reauthorization  of  the  Clean  Air  Act  as  it  creates  a  political  en- 
tanglement and  backlash  against  clean  air  and  the  philosophy  that 
a  clean  environment  and  a  growing  economy  go  hand  in  hand.  It 
does  not  really  deter  pollution  as  it  does  not  make  the  actual 
polluter  pay  for  anything. 

3.  That  Congress  should  work  toward  a  statute  which  spreads 
the  cost  of  the  clean  up  of  the  air  across  the  nation  so  that  every- 
person,  whether  in  a  so-called  generator  state  or  in  a  receptor 
state  pays  a  share  to  clean  up  his  or  her  national  air  quality.  Even 
those  states  which  receive  the  dirty  air  from  other  states  do  gen- 
erate some  pollution  of  the  air  from  their  own  local. sources . 

The  air  pollution  effects  our  national  forests,  our  oceans  and  our 
national  parks.   Who  can  say  he  is  not  affected  by  a  cleaner  envir- 
onment? 

4.  That  Congress  should  provide  a  mechanism  for  emissions 
trading  in  the  so-called  bubble,  but  with  tighter  controls  on  the 
specific  area  and  close  monitoring  to  make  certain  the  worst  area 
is  cleaned  up  first  if  at  all  possible. 

5.  That  the  Congress  should  not  and  can  not  encourage  fuel 
switching  without  grave  consequences  to  the  very  areas  that  are 
having  to  clean  themselves  up.   Job  losses,  industry  lay  offs  and 
abandoned  resources  like  high  sulfur  coal  will  prevent  consensus 

on  Clean  Air  and  acid  rain.  Thus,  there  needs  to  be  in  this  reauthor- 
ization of  the  Clean  Air  Act  provisions  for  subsidies  to  the  states 
to  clean  up  their  sources  of  air  pollution  and  to  then  be  able  to 
more  readily  use  those  resources  in  the  decades  ahead. 

6.  That  the  Congress  must  fund  this  subsidy  in  the  Clean  Air 
Act  by  a  national  tax  on  generation  of  electrical  power.   A  small  fee 
of  .3  cents  on  each  kilowatt  hour  of  fossil  fuel  generated  in  31 
states  will  increase  utility  rates  less  than  seven  (7)  per  cent  ac- 
cording to  federal  studies  documented  in  the  Feldman  report.   By 
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including  all  states,  this  figure  would  come  down.  Also, 
as  an  alternative,  using  a  system  of  this  electricity  use 
tax  but  with  credits  and  debits  for  utilities  based  upon 
the  amount  of  sulfur  dioxides  emitted  would  reward  or 
punish  those  who  have  or  have  not  tried  to  clean  up  their 
emissions.   Utilities  ought  to  be  likely  to  support  that. 

7.  That  the  Clean  Air  Act  must  also  require  that  the 
Prevention  of  Significant  Deterioration  program  (PSD)  be  in- 
terpreted to  include  interstate  areas  which  the  present  law 
does  not  allow. 

8.  That  EPA  must  be  mandated  to  deem  salfatess 
nitrates,  and  nitric  and  sulfuric  acids  as  "criteria  poll- 
utants" under  the  Clean  Air  Act,  and  primary  NAAQS's. 


IT  IS  THIS  WRITER'S  OPINION  THAT  THE  ABOVE  SUGGESTIONS 
ARE  MINIMAL  FOR  INDIANA  TO  ACCEPT  OR  ELSE  INDIANA  WILL  GET 
A  MUCH  WORSE  DEAL  WHEN  THE?' ACID  RAIN  TRAIlSf'  FINALLY  DEPARTS. 
THE  MIDWEST  SIMPLY  CANNOT  OUTVOTE  AND  OUTMANOEUVRE  THE 
REST  OF  AMERICA  FOREVER. 


RECENT  CELESTE-CUOMO  PROPOSAL 

This  month  Governor  Richard  Celeste  and  Governor  Mario  Cuomo 
of  the  states  of  Ohio  and  New  York  respectively  have  provided 
a  new  proposal  to  combat  acid  rain  and  air  pollution.   Attached 
hereto  as  Exhibit  3  are  news  articles  sketching  the  plan  to 
clean  up.   The  Plan  would  raise  $1.8  million  dollars  per  year 
from  the  oil  industry,  from  the  federal  budget  and  from  the 
polluting  industries  and  sources  to  finance  the  cleaning. 
Because  the  plan  discourages  coal-swjtching  and  seeks  to  protect 
jobs  and  economic  growth,  it  must  be  examined  very  carefully  and 
especially  by  Indiana's  Congressmen,  State  officals,  industry, 
environmentalists  and  the  general  population   who  breathe  air. 

CONCLUSION 

Fouri4)  years  ago,  this  Committee  or  one  in  its  stead 
took  evidence  on  these  matters  here  and  elsewhere.   Congress 
must  now  make  decisions  to  solve  these  urgent  national  problems 
to  clean  the  air,  protect  jobs,  create  new  jobs,  hold  utility  rates 
down  and  make  the  polluters  pay  their  fair  share. 

There  is  virtual  unanamous  backing  for  the  proposition 
that  Acid  Rain  and  our  air  pollution  exists,  does  damage  and  is 
out  of  control.   Acid  Rain,  Urban  Smog,  Ozone,  and  Toxic  Air 
Pollutants  will  surely  not  destroy  a  concerned  America  with 
pressures  applied  to  its  leaders  to  act  now  or  forever,  suffer 
the  consequences. 


Gregsry  K*.  Silver 

Legal  Counsel,  Sierra  Club 

Hoosier  Chapter 
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Acid-Rain  Legislation 


Cleaning  Up  Legal  Fallout 


Michael  A.  Feldman 


Although  the  Clean  Air  Act  was 
amended  to  take  note  of  the 
(act  that  winds  shift  air  pollution 
and  acid  rain  from  one  jurisdic- 
tion to  another,  It  Is  Inade- 
quate to  cope  with  transjurisdlc- 
tlonal  acid  precipitation  and  Its 
consequence,  legal  fallout,  says 
the  author.  Congress  can  solve 
this  problem  by  enacting  specif- 
ic acid-rain  legislation. 

Over  the  past  40  years,  there 
has  been  a  tripling  of  emis- 
sions of  sulfur  and  nitrogen 
oxides  in  the  United  States.'  Moisture 
converts  sulfur  dioxide  into  sulfates 
and  sulfuric  acid  and  nitrogen  oxides 
into  nitrates  and  nitric  acid.  These  are 
deposited  as  acidic  gas,  fog,  dew, 
mist,  rain,  hail,  frost,  snow,  sleet, 
dust,  and  particles— referred  to  col- 
lectively as  acid  rain,'  about  20  per- 
cent of  which  is  caused  by  smokestack 
industries  and  67  percent  by  electrical 
power  plants.' 

There  is  a  direct  link  between  sul- 
fur-dioxide emissions  by  industry  and 
the  death  of  aquatic  life  in  lakes  and 
streams  in  the  United  States  and  Can- 
ada.' Acid  rain  also  destroys  commer- 
cially valuable  trees.' 

In  the  1970s,  the  public  and  gov- 
ernment in  Germany  were  unimpress- 
ed by  barely  visible  forest  decline.  In 
1982  and  1983.  damage  quadrupled  to 
34  percent  of  all  German  forests.*  If 
Canada  suffers  such  damage,  the 
Canadians  will  blame  the  United 
States,  which  causes  half  the  add  pre- 
cipitation in  Canada.'  Even  without 
such  a  catastrophe,  acid  rain  will  con- 
tinue to  be  what  the  Canadian  Am- 
bassador has  called  a  "serious  ir- 
ritant" to  U.S. -Canadian  relations.' 
There  is  also  a  danger  of  internal  con- 
frontations; up  to  80  percent  of  acid 
rain  in  the  U.S.  Northeast  has  been 
traced  lo  sources  in  the  Midwest.' 


The  Environmental  Protection 
Agency  (EPA)  estimates  that  sulfur- 
dioxide  emissions  arc  responsible  for 
health  costs  of  $  17  billion  a  year  in  the 
United  States."  Acid  rain  also  makes 
water  corrosive.  Corrosive  water 
leaches  metals  from  whatever  it  con- 
tacts, like  aluminum  from  soils  and 
lead  from  pipes.  High  concentrations 
of  aluminum  in  drinking  water  in- 
crease the  incidence  of  Alzheimer's 
disease."  Lead  in  drinking  water  has 
caused  hypertension  in  adult  males 
and  has  decreased  scores  on  intelli- 
gence tests  of  children." 

Sulfur  dioxide  erodes  paint,  metals, 
and  building  stone,  which  aggravates 
air-pollution  damage  to  propeny  at  a 
cost  of  J2  billion  to  $4  billion  annu- 
ally in  the  United  States."  Eliminat- 
ing half  of  all  such  emissions  would 
cost  polluters  an  estimated  S4  billion 
annually." 

Under  §  108  of  the  Clean  Air  Act, 
sulfur  and  nitrogen  oxides  are  "criter- 
ia pollutants"  because  the  EPA  has 
determined  that  they  have  an  adverse 
effea  on  health  or  welfare  and  are 
caused  by  many  sources."  Section 
109  requires  the  EPA  to  set  the  prima- 
ry National  Ambient  Air  Quality 
Standard  (NAAQS)  for  sulfur  and 
nitrogen  oxides  to  "protect  the  pub- 
lic health"  with  "an  adequate  margin 
of  safety,"  and  a  secondary  NAAQS 
to  protect  public  "welfare  "  like  lakes, 
forests,  and  man-made  materials." 
Section  1 10  directs  each  state  to  sub- 
mit to  the  EPA  for  approval  a  State 
Implementation  Plan  (SIP)  that  speci- 
fies maximum  emissions  for  each 
source  within  the  stale  and  stales  how 
the  SIP  will  achieve  the  NAAQS."  If 
the  EPA  does  not  approve  a  SIP,  it 
can  withhold  federal  funds  or  imple- 
ment its  own  plan." 

Although  a  primary  NAAQS  has 
been  set  for  sulfur  and  nitrogen  ox- 
ides," it  has  not  been  set  for  sulfates, 
nitrates,  or  nitric  or  sulfuric  acid  be- 
cause the  EPA  has  not  classified  these 
as  "criteria  pollutants."  If  studies  on 
the  health  effects  of  sulfate  and  ni- 


trate particulates  arc  funded  and  the 
EPA  finds  it  politically  expedient  to 
deem  such  particulates  "criteria  pol- 
luianls,"  the  EPA  could  promulgate 
a  more  specific  NAAQS.  But  an  en- 
forceable NAAQS,  based  on  the  ac- 
tual  health  and  welfare  injuries 
infiicted  byajl  of  these  related  pollu- 
tan"ts7cannot  be  promulgated  unless 
Congress  provides  the  secondary 
NAAQS  with  the  same  enforrrmmi 
mechanism  as  the  primary  NAAQS. 

The  enforcement  mechanism  for  a 
primary  NAAQS  cannot  even  prevent 
immediate  health  hazards  near  the 
source  of  pollution.  Since  the  EPA 
could  not  achieve  the  NAAQS  local- 
ly, it  disapproved  the  SIP  presented 
by  Ohio,  which  emits  more  sulfur  di- 
oxide than  any  other  U.S.  state." 
Ohio  continues  to  pollute  because  the 
EPA  found  that  implementation  of 
an  alternate  EPA  plan  was  complicat- 
ed and  overtaxed  EPA  resources." 

Because  the  EPA  was  unable  to  co- 
erce states  like  Ohio  to  comply  with 
the  NAAQS,  in  1977  Congress  pro- 
vided the  EPA  with  the  power  to  ter- 
minate federal  funding  for  state  high- 
ways and  sewage  treatment  plants  and 
to  prohibit  construction  of  new  maor 
stationary  sources.  The  EPA,  states, 
industry,  and  environmentalists,  how- 
ever, soon  recognized  that  terminat- 
ing or  banning  construction  is  po- 
litically unwieldy.  The  EPA  is  con- 
cerned with  preventing  political  back- 
lash against  the  federal  government, 
and  environmentalists  are  interested 
in  precluding  opposition  to  the 
strengthened  Act.  Therefore,  since 
1977,  a  "bizarre  conspiracy"  has  ex- 
isted between  the  EPA  and  environ- 
mentalists not  to  impose  the  1977 
amendment  sanctions  on  states." 

Some  stales  can  only  comply  with 
a  NAAQS  by  encouraging  sources  lo 
disperseiheiremissionsof  sulfur  and 
nitrogen  o.xides,  which  drift  into  other 
states  as  gases,  transformed  and  un- 
regulated sulfates  and  nitrates,  and 
acid  rain.  This  problem  was  partially 
solved  by  the  1977  amendments  to  § 
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111,  which  require  new  plants  to  re- 
duce uiiconlrolled  sulfur-dioxide 
emissions  70  lo  90  percent"  regardless 
of  ihc  ItKal  air  quality."  The  New 
Source  Performance  Standards 
(NSPS)  save  states  llie  expense  of  hav- 
ing to  offer  more  rela.>ied  standards  to 
industry  because,  unlike  a  NAAQS, 
NSPS  arc  naiionwide  and  source- 
specific." 

Unfortunately,  NSPS  do  not  apply 
to  existing  plants,  and  older  plants 
have  remained  in  use"  because  (hey 
are  cheaper  lo  operate  and  can  be  re- 
placed piece  by  piece  and  because  the 
cost  of  new  construction  has  skyrock- 
eted." Plants  built  before  1911.  when 
the  first  federal  emissions  regulations 
were  issued,  will  still  aecQutlI-[Qr  more 
than  90  percent  of  total  utility  sulfur- 
dioxide  discharges  in  1995."  laiact, 
U.S.  suUuir<lioxiac  emissions-atCLnot 
expected  to jJectcase_bcfote4he  year 
2000."  Fxisimf-^  smokestacks  mav 
continue  to  spread  pollution  across 
state'arid  nationaTbounaaries  for  an- 
otfteMO  years." 

Finding  a  Solution 

The  solution  lies  withJederaLIegis- 
lation.  Since  the  Clean  Air  Act  is  in-  [ 
adequate  and  conventional  legisla- 
tion has  lacked  sufficient  support, 
legislators  should  take  a  different  ap- 
proach. Enforcement  of  Burutiye  reg- . 
ulations  now  requites-limsrcemsum-  j 
inland  expensive  litigation.  Current  i 
punitive  regulations  do  not  deter  cor- ' 
porate  pollution  because  the  cost  to 
the  polluter  is  modest.  Moreover, 
government  subsidies  or  special  ia.x 
incentives  tend  to  encourage  ineffi- 
cient retrofitting." 

New  legislation  must  do  more  than 
replace  the  current  legal  fallout  caused 
by  pollution  with  political  fallout 
from  the  disproportionate  economic 
impact  of  the  statute.  Since  it  is  not 
politically  feasible  to  compel  pollut- 
ing states  and  industry  to  implement 
long-term  emissions-reduction  sys- 
tems, legislation  purporting  to  alter 
the  current  economic  impact  will  fail 
or  will  at  best  be  watered  down  until 
it  constitutes  another  inadequate 
amending  of  the  Clean  Air  Act. 

Representatives  from  the  Northeast 
and  other  injured  areas  should  con- 
cede that  they  must  make  short-term 
economic  sacrifices  to  preserve  long- 
term  resources.  It  would  be  prudent 
for  citizens  of  injuTed  statesjjLlhe 
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[o,.ni"-:i'^ij£>L£;»migLc.  10  nay  S2  bil- 
li.iTiTmniinTrv  10  liclpTcducc  acid  rain 
Trom  oilier  siaic^  iliai  causesjporc 
than  S5  bijIjon^Ldamaec  anrwally. 
Therefore,  ihe  opumal  slalule  would 
reduce  b'pposTiioii  Jrojn  mid wc5i er ii - 
CfiJ!nOJ>lll]lrr'^  hy  mnking  hone- 
firinric;  pay  narl_Qf_lhc  CQSlJllLrc- 
ijurijg  emissions. 

The  EPA  has  experimented  with 
emissions  trading  through  its  policy  of 
placing  an  imaginary  bubble  over  a 
plant  with  multiple  points  of  air  pol- 
lution. While  cumulative  emissions 
within  the  imaginary  bubble  arc  fixed 
by  regulation,  the  plant  can  vai7  con- 
trols among  different  emission  points. 
Thus,  a  plant  can  control  emissipxs  at 
a  poirTt  where  it  is  less  costly  andjorc- 
gd  more  expensjye^cantTQls  elsewhere. 
Adirainjessjaijonjhould  not  mere- 
ly reauthoiize  but  shouldjequire  the 
EPA  to  permit  emissions  trading, 
provided  that  it  is  monitored  and  that 
tr^diri|j;ules_arcjighlencd.lO-tcduce 
abuses." 

— Tfie"costs  of  mitigating  emissions 
are  not  linear.  The  traditional  ap- 
proach, in  which  the  polluter  pays  for 
and  chooses  the  emissions-reduction 
technique,  would  cost  polluters  about 
$270  per  ton  of  sulfur  dioxide  abated 
where  8  million  tons  are  abated  from 
1980  levels,  $360  per  ton  where  10 
million  ions  are  abated,  and  $779 
where  12  million  tons  are  abated. 
Costs  would  nx  at  higher  levels  of 
abatement  because  technology  would 
have  to  supplant  switching  to  low- 
sulfur  coal." 

It  costs  lessjtosv^itch  to  low-sulfur 
coarThaiTio  install  equipment  to  re- 
duce emissions."  The  optimal  acid- 
rain  statute,  hgyvever.  would  not  en- 
courage  fueljvviichina.  because  lo- 
wered demand  for  high-sulfur_cpal 
would  exacerbaifi-uncmploymefu  for 
minim;  communities . ' ' 

Ths  cost  of  installirig  ^jlunpn- 
comiol  cquip0ienl-can.be-iubsidi2ed. 
Thcjunds  fojiiuch-SulJSidies  can  be 
derived  from  fees  on  the^eneratioii  of 
electncal  power,  which^wouldjccu- 
mujate  in  an  interesteaming-fund. 
The  Congressional  Research  Service 
estirnatcs  that  a  fee_gf  0.3  cents  on 
each  kilowatt-hour  of  fossil-fuel-gen- 
cratcd  power  iFv3!  states  wnnld  in- 
crease rates  less  than  7  percent." 

A  variation  on  the  trust-fund  ap- 
proach is  the  hybrid  emissions-gen- 
eration fee,  which  would  be  assessed 
not  only  by  consumption  but  also  by 


the  quality  of  pollutants  emitted  per 
kilowatt."  The  hybrid  fee  should  en- 
counter less  opposition  from  "clean" 
utilities  than  the  simple  generation 
fee.  Since  ihe  hybrid  fee  would  re- 
quire the  government  to  monitor 
sources  and  would  yield  unstable  in- 
come, however,  ii  would  be  adminis- 
tratively coiiinlCN."  j^orcovcr.  both 
approaches  t,ax^ulililicsJiuLnoLother 
polluters. 

Senate  Bill  95,"  introduced  by  Sen- 
ator John  Kerry  in  the  lOOlh  Congress, 
would  impose  a  fee  on  elcaricity 
generated  by  fossil  fuel  based  on  the 
average  sulfur-dioxide  emission  rate 
of  each  state  in  pounds  per  million 
BTUs  of  heat  input.  These  fees  would 
be  deposited  into  a  fund,  from  which 
the  EPA  Administrator  would  pay 
plant  owners  $147  per  ton  of  sulfur 
dioxide  reduced.  Up  to  $10  million 
f)cr  year  is  also  to  be  paid  for  research 
of  cleaner  industrial  processes." 

Because  S.95  would  tax  polluting 
states  the  highest,  it  will  be  opposed 
by  Midwestern  states  and  by  utilities 
that  generate  electricity  with  fossil 
fuel.  Nonetheless,  some  of  its  provi- 
sions could  be  incorporated  into  the 
optimal  acid-rain  statute.  Since  the 
S.95  subsidy  program  does  not  direct- 
ly subsidize  the  rates  charged  to  con- 
sumers, it  might  avoid  the  need  for 
rate-setting  aaivities,  which  result  in 
conflicting  standards,  delays,  and 
conflicts  with  state  limits  on  guber- 
natorial fxjwer. 

S^5  wouldjobeyond  funding  re- 
search_by.  encouraging,  pollmetsxain- 
stalLcleaner.  commerciaUy-proven 
technology.  This  is  not  a  radical  sug- 
gestion. The  1977  amendments  au- 
thorized the  Prevention  of  Significant 
Deterioration  (PSD)  program,  in 
which  new  sources  in  designated 
regions  must  include  the  "best  avail- 
able control  technology.""  Unfor- 
tunately, the  EPA  has  determined 
such  technology  to  be  "flue-gas  desul- 
furizalion,""  in  which  lime  and  wa- 
ter are  sprayed  through  the  escaping 
gases.  In  a  typical  plant,  such  smoke- 
stack "scrubbers"  produce  hundreds 
of  thousands  of  tons  of  potentially 
toxic  sludge." 

More  efficient  coal-desulfurization 
technologies,  including  chemical,  mi- 
crowave, electron  beam,  Ifquefaction, 
and  iindererourid  fiasi  ncatloh  are  close 
tojeasibility."  The  Electric  Power  In- 
stitute sees  its  Cool  Water  Coal 
Gasification   Program,   a   full-scale 
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commercial  icsl,  as  Ihc  leading  long- 
Icrm  soliiiion  to  ihc  acid-rain  prob- 
lem. Coal  wiih  as  much  as  3.5  pcrcciil 
sulfur  i'i  puivcriicd,  nii.xcd  wiih  water 
and  u.xyucn,  and  ignited.  Since  a  sol- 
vent extracts  97  percent  of  the  sulfur 
from  the  gas  before  it  is  burned,  the 
plant  emits  less  than  4  tons  of  sulfur 
dioxide  per  year  lor  each  megawatt 
generated,  rather  than  the  14  tons 
emitted  with  Hue-gas  desulfuiizaiion. 
Yet  power  generated  by  coal  gasifica- 
tion is  expected  to  cost  about  10  per- 
cent less  than  with  flue-gas 
dcsulfurizalion."  The  Act  should 
specify  that  such  technology  consti- 
tutes the  PSD  "best  available  control 
technology";  and  this  standard  should 
apply  to  NSPS  as  well. 

The  optimal  statute  would  also  ad- 
dress the  deficiencies  inherent  in  the 
Clean  Air  Act.  Courts  haveTield  that 
PSD  new  source  requiremeriis~iTeed 
not  consider  cleati-air~regions  in 
another_stal.e."  This  should  be 
amended. 

Acid-rain  legislation  should  enforce 
a  secondary'wclfare"  NAAQS  with 
lhe_sarnOiechanistn_as  a  primary 
"health^  NAAQS-  This  will  force  the 


EPA  to  consider  total  harm  innictcd 
wild)  it  sets  NAAQS.  Mercovcr,  the 
EPA  should  ileein  suUaiei.  nitrates, 
nitric  and  sulfuric  acids.tQj)e  criteria 
pollutaiiisjsquiiiag  a  NAAQS. 

Sanctions  sliould_cnforce  nation- 
wide source-specific  standards  to  pre- 
clude industry  from  "shopping"  a- 
inong  states  atid  prevent  states  from 
compeTTng  lhrougrrSIFs~lhat  offer 
iTiflrc  lenient  standards. 

The  simplest  sanction  would  be  a 
tax  per  unit  of  pollution  emitted, 
which'woutd  pnrconnnuous  pressure 
on  poltuterslA.variation-would  be  to 
exempt  a  base  amountijt  emissions, 
but  this  would  not  encourage  pol- 
luters  to  redtice  emissions  below  the 
base.  Ajuli£tnatiye_  system,  which 
wouldiakcJtie-hesLaccounl  of  local 
conditionSr-wouldbeOD  require  pol- 
luters to  "buy"  therifiht  to  pollute." 
"DoeTSThifhiglvcQnccntrated  costs 
of  the  "polluter  pays"  approach,  util- 
ities and  Midwestern  states  would  op- 
pose such  an  approach.  The  most  po- 
litically acceptable  and  cost-efncient 
statute  would  both  tax  emissions  and 
subsidize  the  costs  of  redudngimis- 
sions.  For  example,  a  statute  that 


taxed  pre-NSPS  sources  $600  per  ton 
of  sulfur  dioxide  emitted  and  used 
that  lax  to  subsidize  pollution-control 
efforts  (90  percent  of  capital  and  50 
percent  of  annual  operations  and 
maintenance  costs)  would  reduce 
sulfur-dioxide  emissions  from  1980 
lex-els  by  9.6  tons,  losing  only  8,500 
mining  jobs  in  the  four  most  affect- 
ed stales— Ohio,  Indiana,  Illinois, 
and  Pennsylvania— by  1995.  The 
Congressional  Budget  Office  (CBO) 
estimates  costs  at  $45.9  billion  (dis- 
counted 1985)  from  1986  to  2015." 
Although  the  Immediate  costs  of 
such  a  tax  statute  are  higher  than  a 
statute  that  merely  imposes  emissions 
ceilings,  ihe  tax  statute  encourages 
utilities  to  rc3ucc  emissions  immedi- 
ately and  achieves  earlier  emissions 
control  and  prompt  acid-rain  abate- 
ment. 

Conclusion 

The  optimal  acid-rain  statute  for 
the  lOOth  Congress  is  one  thai  would 
have  broad  appeal  in  both  Houses. 
The  United  States  needs  legislation 
now.  Time  is  of  the  essence  because 

the  health,  economic,  diplomatic,  po- 
litical, and  environmental  hazards  of 
acid  rain  arc  increasing  under  the 
Clean  Air  Act.  ■ 
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HOOSIER  ENERGY  " """" 

Rural  Electric  Cooperative,  Inc.  .  /,  ^//^  ^/r 

P.O.  BOX  908  .  BLOOMINGTON,  IN  47402-0908  "  ^         ^ 


July  6,   1988 


The  Honorable  Philip  R.  Sharp,  Chairman 
U.S.  House  of  Representatives 
Subcommittee  on  Energy  &  Power 
2452  Rayburn  House  Office  Building 
Washington,  D.C.  20516 

Dear  Congressman  Sharp: 

With  Hoosier  Energy  being  a  consumer-owned  electricity  producer  utilizing 
Indiana  coal  and  advanced  environmental  protection  technology,  we  are 
extremely  interested  in  your  subcommittee's  work,  as  reflected  by  our 
attendance  at  the  June  20,  1988,  Indianapolis  field  hearing  on  acid  rain.  On 
behalf  of  the  more  than  half-a-mi llion  electric  distribution  cooperative 
consumers  we  serve  in  central  and  southern  Indiana,  we  respectfully  offer  the 
following  comments  in  regard  to  that  hearing  and  its  important  topic. 

We  appreciate  the  opportunity  to  present  our  concerns  regarding  proposed 
acid  deposition  control  legislation;  we  offer  them  in  a  spirit  of  cooperation, 
recognizing  the  pressure  on  Congress  to  address  this  complex  issue. 

Hoosier  Energy's  operating  characteristics  and  accomplishments  relative 
to  acid  deposition  are  tangible  proof  of  our  commitment  to  protecting  the 
environment;  recognition  of  the  major  financial  investment  our  consumers  have 
already  made  to  that  protection  is  most  important  when  addressing  this  issue. 

We  believe  that  scientific  studies  do  not  support  imposition  of 
additional  S0„  emission  controls  at  this  time;  our  major  concern  being  that 
without  clear  identification  of  a  source/receptor  relationship,  expensive 
additional  controls  could  dramatically  increase  electric  rates  to  consumers 
without  a  matching  benefit  to  environmental  enhancement. 

More  than  80%  of  our  1,200+  megawatts  of  generating  capacity  is  already 
equipped  with  a  flue  gas  desulfurization  system  (at  our  Merom  Generating 
Station)  with  an  installed  cost  of  $88-million  and  an  annual  operation  and 
maintenance  expense  of  nearly  $7.5-million.  Through  this  investment,  the 
annual  average  SO^  emission  rate  for  this  "scrubbed"  capacity  is  maintained 
below  the  permitted  standard  of  1 .2  Ibs/mmBtu. 
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Our  remaining  capacity  (the  Ratts  Generating  Station  built  in  the  1960s) 
also  utilizes  Indiana  coal,  cleaned  at  a  nearby  processing  plant.  This 
cleaning  removes  approximately  25%  of  the  coal's  sulfur  at  an  estimated  cost 
of  $4/ton.  In  1987,  the  total  cost  for  this  cleaning  was  about  $2.4-mi 1 1  ion, 
an  expense  directly  related  to  maintaining  the  annual  average  SO2  emission 
rate  for  the  Ratts  Station  below  the  permitted  standard  of  6.0  Ibs/mmBtu  for 
this  type  of  facility. 

On  a  systemwide  in-state  basis,  Hoosier  Energy  has  achieved  an  average 
SOp  emission  rate  of  less  than  2  Ibs/mmBtu,  with  the  cost  of  this  achievement 
already  incorporated  into  the  existing  consumer  electric  rates. 

But  even  with  these  major  investments  and  accomplishments,  current 
proposed  national  legislation  would  adversely  affect  Hoosier  Energy,  and 
therefore,  the  consumers  we  serve.  Just  one  example  is  the  "Equalization" 
provision  in  Section  187(d)  of  H.R.  2666,  which  could  unjustly  require  our 
consumers  to  pay  excess  amounts  to  "equalize"  rate  increases  to  consumers  of 
another  utility  which  already  has  a  lower  rate  and  competitive  advantage 
because  that  utility  does  not  have  significant  SO2  emission  reduction  costs  in 
its  ratebase--which  is  simply  unfair  to  our  consumers. 

It's  easy  to  understand  why  equitability  has  become  the  focus  of 
discussion  related  to  proposed  acid  deposition  legislation.  We  know  what  these 
proposals  will  cost  in  higher  electric  rates  and  lost  jobs  if  implemented--we 
just  don't  know  what  significant  results,  if  any,  might  be  achieved. 

In  closing,  there  are  two  important  points  we  hope  your  subcommittee  will 
consider  carefully: 

1.  Congress  had  the  foresight  to  establish  a  10-year  research  effort  on 
this  subject;  any  additional  acid  deposition  legislation  is  premature  until 
the  National  Acid  Precipitation  Assessment  Program  study  is  completed. 

2.  In  light  of  the  major  investments  Hoosier  Energy  consumers  have 
already  made  and  are  continuing  to  make  every  year  to  protect  the  environment, 
it  is  imperative  that  any  strategy  for  further  emission  reduction  give  proper 
credit  for  such  inve^-.iiifcMi  a'teody  in  place. 

Again,  thank  you  l'".^  thp  -^ti^ov  '■rifmbers  of  your  subcommittee  for  the 
opportunity  to  make  our  concerns  a  matter  of  public  record.  If  we  at  Hoosier 
Energy  can  be  of  any  further  assistance  to  you  or  your  subcommittee,  please 
don't  hesitate  to  contact  us. 

Sincerely, 

HOOSIER  ENERGY  REC,  INC. 

Virgil  E.  Peterson 
Executive  Vice  President 
and  General  Manager 
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statement  of 
Indianapolis  Power  &  Light  Company 


Indianapolis  Power  and  Light  Company  (IPL)  serves  the  electricity 
needs  of  some  360,000  customers  primarily  in  the  City  of 
Indianapolis.   The  company  has  four  generating  plants  in  Central  and 
Southern  Indiana. 

The  Clean  Air  Act  requirements  have  had  a  positive  and  significant 
impact  on  the  emissions  from  IPL  generating  plants.   Since  1973, 
IPL's  sulfur  dioxide  emissions  have  been  reduced  by  31%.   Over  this 
same  period,  IPL  increased  its  coal  bum  54Z. 

To  date,  IPL  has  approximately  39%  of  its  coal-fired  generati^ 
capacity  fitted  with  SO^  removal  systems,  and  the  coiiq>any  is  in 
compliance  with  all  environmental  control  rules  and  regulations. 

This  environmental  control  compliance  has  come  at  a  significant  cost 
to  our  customers.   To  date,  IPL  has  invested  over  $467  million  in 
environmental  controls.   In  1987,  the  cost  of  owning,  operating  and 
providing  the  required  environmental  protections  accounted  for  over 
$.23  of  every  revenue  dollar  paid  by  IPL  customers. 
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The  various  legislative  proposals  being  considered  by  Congress  would 
significantly  increase  the  environmental  compliance  portion  of  our 
customers'  bills.   An  analysis  of  the  impact  on  our  ratepayers  of 
individual  bills  follows: 

1.  The  acid  rain  portion  of  Senate  Bill  1894  would  require  an  IPL 
investment  in  excess  of  $650  million  and  necessitate  a  rate 
increase  for  our  electric  customers  in  the  range  of  35  to  45 
percent.   This  estimate  does  not  include  the  cost  for  compliance 
with  Title  V  of  that  legislation.   This  area  is  not  specific 
enough  to  address  the  cost. 

2.  HR  2666  (Sikorski  Bill)  would  require  an  IPL  investment  of  $420 
million  and  raise  our  customers'  electric  rates  from  20  to  30 
percent. 

3.  HR  4331  (Cooper  Bill)  would  require  an  investment  in  excess  of 
$439  million.   Electric  rate  increases  on  the  order  of  25  to  30 
percent  would  be  needed  to  cover  this  expense.   This  bill  would 
have  a  higher  cost  than  HR  2666,  but  the  costs  would  be  spread 
over  a  longer  period  of  time. 
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A.   There  has  been  some  consideration  of  a  bill  requiring  generating 
boilers  reaching  30  years  of  age  by  1995  to  meet  the  new  source 
performance  standards.   This  proposal,  for  IPL's  unit  age  mix, 
would  require  a  25  to  35  percent  rate  increase.   This  type  of 
proposal  disproportionately  affects  the  ratepayers  of  utilities 
which  have  carefully  maintained  their  older  and  lower  cost 
generating  equipment  to  sustain  lower  customer  electric  rates. 
IPL  and  its  customers  are  hit  disproportionately  hard  by  this 
type  of  legislation. 

In  determining  the  means  of  sulfur  dioxide  control  required  to  meet 
these  various  bills,  IPL  uses  scrubbers  or  low-sulfur  coal,  depending 
upon  which  methodology  is  estimated  to  have  the  lowest  rate  impact  on 
our  customers.   All  three  bills  result  in  a  mixed  IPL  strategy 
utilizing  both  low  sulfur  fuel  and  flue  gas  desulfurization  systems. 
NO,,  controls,  where  required,  were  estimated  to  be  accomplished  by 
modification  to  boilers  to  generate  less  nitrogen  oxides. 

IPL  has  a  solid  and  effective  record  of  protecting  the  environment 
today  and  in  the  future.   The  company  is  deeply  involved  in 
developing  new  emission  control  technologies,  recently  hosting  the 
$6.6  million  EfiARA  pilot  test  program  to  reduce  sulfur  dioxide  and 
nitrogen  dioxide  emissions  with  new  technologies.   IPL  also  supports 
the  research  and  development  programs  of  the  Electric  Power  Research 
Institute. 

Indianapolis  Power  &  Light  Company  endorses  the  position  of  the 
Indiana  Electric  Association  as  submitted  in  public  testimony  to  the 
House  Subcommittee  on  Energy  and  Power. 
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STATEMENT  OF  THE  INDIANA  COAL  COMMISSION 

to  the 

HOUSE  OF  REPRESENTATIVES  ENERGY  AND  POWER  SUBCOMMITTEE 


Mr.  Chairman  and  Members  of  the  Subcommittee: 

The  Coal  Commission  was  created  by  the  Indiana  General  Assembly  and 
extended  by  executive  order  of  the  Governor  in  order  to  recommend 
actions  which  Indiana's  State  Government  can  take  to  assist  the  coal 
industry  in  this  State.   The  Commission  welcomes  the  opportunity  to 
present  our  views  on  pending  acid  rain  legislation  to  your 
subcommittee . 

The  current  acid  rain  bills  being  considered  by  Congress  would  be 
extremely  costly  to  Indiana's  electricity  consumers,  and  would  have 
devastating  affects  on  our  State's  coal  mining  industry.   Electricity 
rates  are  projected  to  increase  from  12  percent  to  nearly  50  percent 
in  Indiana  if  either  of  the  pending  bills  are  passed.   Indiana  coal 
production  would  decline  by  3.7  to  4.7  million  tons  annually.   We 
believe  that  these  costs  are  far  more  severe  than  is  justified  from 
current  scientific  knowledge  of  acid  rain.   In  short,  the  scientific 
information  available  at  present  can  provide  no  assurance  that  the 
actions  called  for  in  pending  legislation  would  lead  to  a  significant 
reduction  in  acid  deposition  in  the  Northeast. 

The  goal  of  a  healthy  environment  is  one  we  all  share.   For  this 
reason  Indiana  utilities  have  already  installed  a  total  of  9 
scrubbers  and  reduced  SO,  emissions  by  approximately  25  percent  from 
1960  levels. 

While  the  scientific  community  continues  studies  on  acid  rain, 
progress  is  being  made  on  clean  coal  technologies.   Less  costly  and 
more  effective  air  pollution  control  equipment  is  being  developed, 
with  several  projects  already  at  the  pilot  testing  phase.   Congress 
should  work  toward  developing  technological  solutions  to  the  acid 
rain  problem  before  mandating  new  legislation  to  cut  emissions. 

The  Coal  Commission  strongly  supports  the  Department  of  Energy's 
Clean  Coal  Technology  Program  (CCT).    The  CCT  allows  government  to 
work  in  cooperation  with  industry  to  demonstrate  technology  options 
that  can  use  coal  as  a  source  of  energy  in  an  environmentally 
responsive  and  efficient  manner.   Towards  that  effort,  the  Commission 
is  presently  working  at  a  state  level  to  develop  incentives,  both 
regulatory  and  financial,  to  encourage  utilities  and  other  Industries 
to  install  clean  coal  technologies. 

We  further  urge  Congress  to  support  the  President's  Innovative  Clean 
Coal  Technology  Program  which  would  provide  $2.5  billion  over  the 
next  5  years.   This  program  will  expand  the  range  of  technologies 
available  to  cost  effectively  utilize  coal  while  reducing  emissions. 

Congress  must  not  overlook  the  strategic  importance  of  coal  to  our 
nation's  energy  future.   According  to  a  1980  report  by  the 
President's  Commission  on  Coal,  coal  represents  more  than  80  percent 
of  America's  known  recoverable  energy  reserves.   It  clearly  makes 
more  sense  to  develop  environmentally  acceptable  technologies  to 
utilize  this  valuable  resource  than  to  pass  legislation  which  would 
cripple  much  of  the  coal  industry  and  further  increase  the  nation's 
dependence  on  imported  energy. 

Our  nation  should  work  to  develop  effective,  long-term  solutions  to 
the  acid  rain  phenomena.   The  worst  case  scenario  is  for  Congress  to 
enact  legislation  in  haste  which  will  lead  to  economic  hardships  in 
major  areas  of  this  country  without  solving  the  problem.   Let  us  take 
the  time  necessary  to  develop  effective  technologies  and  ensure  that 
whatever  strategy  is  ultimately  enacted  will  be  successful. 


351 


STATEMENT  OF  THE  INDIANA  ENERGY  DEVELOPMENT  BOARD 

HOUSE  or  REPRESENTATIVES'  ENERGY  AND  POWER  SUBCOMMITTEE 

Mr.  Chairman  and  Members  of  the  Subcommittee; 

The  Indiana  Energy  Development  Board  appreciates  the  opportunity  to 
express  its  concerns  about  proposed  acid  rain  control  legislation 
being  considered  by  Congress.   The  Energy  Development  Board  was 
created  by  the  Indiana  General  Assembly  in  1980.   The  Board  is  charged 
with  promoting  and  assisting  the  development  and  adoption  of 
technologies  which  help  to  meet  the  energy  needs  of  the  state.   Among 
the  primary  emphases  of  the  Board's  activities  are  efforts  to 
encourage  the  utilization  of  Indiana  coal  reserves. 

These  coal  reserves  are  a  significant  contributor  to  the  net  energy 
balance  of  the  state.   More  than  eighty  percent  of  all  the  electricity 
generated  in  this  state  is  produced  from  coal  mined  In  the  Illinois 
Basin,  and  ninety  eight  percent  of  all  Indiana  electricity  comes  from 
coal.   Indiana  coal  consumed  by  Indiana  utilities  has  provided 
relatively  inexpensive  electricity  to  the  residential,  commercial,  and 
industrial  consumers.   The  coal  mining  Industry  has  also  employed 
thousands  of  well-paid  miners  in  a  region  where  the  unemployment  rate 
is  above  the  statewide  average. 

Nith  this  background  established,  the  Board  notes  that  acid  rain 
control  legislation  threatens  to  impose  a  heavy  economic  and  social 
burden  on  Indiana  in  order  to  address  the  not-yet-perfectly  understood 
relationship  of  Midwestern  emissions  and  Northeastern  deposition. 
Until  science  is  given  time  to  better  Identify  the  precise 
relationship  of  the  source-receptor  interaction,  no  certainty  exists 
that  legislatively  mandated  emission  cuts  will  achieve  the  desired 
change  in  the  receptor  environment.   Far  better  would  be  a  prudent 
course  of  rationally  waiting  to  determine  the  most  efficient 
reductions  which  must  be  made  to  achieve  the  needed  changes  in 
precipitation  chemistry. 

Science  has  shown  that  damage  to  terrestrial  ecosystems  which  was  once 
blamed  solely  on  acid  rain  is  very  much  a  product  of  a  complexly 
inter-related  set  of  components,  such  as  biotlc  agents,  land  use 
history,  inter-species  competition,  weather,  and  atmospheric 
pollutants  such  as  ozone  and  VOCs,  along  with  nitrogen  and  sulfur 
deposition.   Such  complexity  must  be  recognized  as  a  given  in  any 
interpretation  of  society's  impact  on  the  environment;  any  attempts  to 
resolve  problems  cannot  realistically  impose  simplistic  solutions  on 
complex  problems. 

Given  the  continuing  revelations  of  new  facts  on  acid  rain  related 
issues,  the  Board  urges  Congress  to  withhold  action  until  1990.   At 
that  time  NAPAP  should  allow  for  a  reasoned  and  enlighten  debate  based 
on  facts.   Decisions  as  momentous  as  these  must  be  made  in  a 
deliberate,  rational  manner.   NAPAP's  findings  will  allow  Congress  to 
consider  prudent  and  cost-effective  programs  which  inflict  the  minimum 
cost  on  the  nation  while  satisfying  the  nation's  environmental 
concerns. 
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COMMENTS  OF  INDIANA  MICHIGAN  POWER  (I&M) 
REGARDING  ADOPTION  OF  ACID  RAIN  LEGISLATION 

Subcommittee  on  Energy  and  Power 

Committee  on  Energy  and  Commerce 

U.S.  House  of  Representatives 

Hearing  in  Indianapolis,  IN 

June  20,  1988 


These  comments  are  filed  by  Indiana  Michigan  Power  Company  (I&M), 
the  owner  and  operator  of  three  coal-fired  plants  in  Indiana: 
Breed  Plant  Fairbanks,  IN        400  MW 

Rockport  Plant  Rockport,  IN        1300  MW 

Tanners  Creek  Plant      Lawrenceburg,  IN     995  MW 
I6cM  is  an  investor  owned  electric  utility  serving  more  than  460,000 
customers  in  Northeast  Indiana  and  Southwest  Michigan  and  is  a  member 
of  the  American  Electric  Power  System. 

As  can  be  seen  in  the  following  table,  I&M  has  aggressively 
reduced  SO2  emissions  during  the  1980' s: 

Year  #502/ 10^  BTU        10^  Tons  SO2 

1983  5.43  144.2 

1984  4.25  159.7 

1985  2.97  153.3 

1986  2.38  127.4 

1987  2.60  115.4 

This  is  a  dramatic  52'%,  decrease  in  the  production  rate  of  SO2 
from  I&M  power  plants  and  a  significant  reduction  in  tonnage  even 
though  a  new  1300  MW  generating  unit  was  brought  on  line  in  late 
1984.  Furthermore,  under  new  state  requirements  the  SO2  emission 
limitations  for  Tanners  Creek  Plant  Unit  4  will  be  lowered  by  37% 
over  the  next  several  years.  Certainly,  I&M's  commitment  to  overall 
environmental  protection  has  been  substantial.  Total  capital 
investment  for  air  quality  protection  through  1987  was  238.3  million 
dollars.  In  addition  the  total  environmental  operation  and  maintenance 
expense  for  1987  alone  was  67.7  million  dollars. 
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Despite  this  record  of  achievement,  a  number  of  bills  now  pending 
in  Congress  would  impose  severe  penalties  upon  I&M  and  the  AEP  System. 
Under  the  worst  case  scenario  presently  envisioned,  I6iM's  industrial 
customers  could  face  up  to  a  23%  rate  increase  as  a  result  of  H.R. 
2666.  Most  of  the  proposals  would  cost  customers  of  the  AEP  System 
in  excess  of  one  billion  dollars.  The  ripple  effect  of  such  drastic 
measures  would  surely  stunt,  if  not  halt,  the  Midwest's  economic 
recovery. 

Possibly  the  most  damaging  result  of  acid  rain  legislation  would 
be  the  fatal  blow  it  would  strike  to  our  most  promising  clean  coal 
technologies.  The  capital  investment  required  for  retrofitting  SO2 
scrubbers  on  existing  plants  would  force  the  abandonment  of  major 
development  projects  now  underway. 

On  April  6,  1988,  groundbreaking  ceremonies  took  place  for 
American  Electric  Power's  Pressurized  Fluidized  Bed  Combustion  (PFBC) 
operating  unit  at  Tidd  Plant  in  eastern  Ohio,  culminating  12  years 
of  research  and  development  by  AEP  and  its  manufacturer  allies. 
The  70  MW  facility  will  cost  approximately  178  million  dollars  and 
should  be  operational  by  the  fall  of  1990. 

In  a  PFBC  boiler,  coal  is  burned  with  limestone  in  a  churning 
"fluidized"  bed.  In  the  burning  process,  the  sulfur  chemically 
combines  with  the  limestone  and  becomes  trapped  in  the  ash,  resulting 
in  907o  removal  of  sulfur  pollutants  and  making  disposal  easier. 
The  coal  is  also  burned  at  a  relatively  low  combustion  temperature, 
resulting  in  less  than  half  the  nitrogen  oxide  emissions  of  a 
comparable  plant  of  conventional  design. 

On  May  19,  1988  AEP  announced  an  ever  larger  venture  toward 
the  commitment  to  clean-coal  technology,  by  proposing  to  transform 
two  units  of  the  Philip  Sporn  Plant  in  West  Virginia  into  the  world's 
largest  PFBC  facility  (330  MW) . 

This  mammoth  undertaking  would  cost  579  million  dollars  two-thirds 
of  which  AEP  would  pay  provided  federal  and  state  cost-sharing  funds 
can  be  obtained. 

The  PFBC  technology  holds  the  promise  of  coal-based  energy 
independence  for  the  entire  country  --  a  lower  cost,  clean,  and 
efficient  use  of  coal   for  America's   future.    Pending  acid  rain 
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legislation  could  seriously  jeopardize  PFBC  and  other  threshold 
technologies,  however.  If  utilities  are  forced  to  spend  limited 
funds  adding  outdated  scrubbers  to  existing  plants,  these  newer 
projects  would  be  severely  delayed  or  cancelled.  There  simply  is 
not  enough  money  to  do  both. 

The  scientific  uncertainties  punctuated  by  the  NAPAP  Interim 
Assessment  are  so  great  that  only  three  weeks  ago,  not  one  of  the 
eminent  witnesses  appearing  before  this  committee  believed  that  current 
knowledge  necessitated  adoption  of  proposed  legislation.  Even  Dr. 
Ellis  Cowling  of  the  National  Academy  of  Sciences  admitted  during 
the  hearing  on  May  26  that  the  need  for  legislative  action  is  not 
as  urgent  as  the  Academy  had  believed  in  1981.  It  is  imperative 
that  Congress  accept  the  NAPAP  interim  assessment  and  await  the  final 
assessment  before  taking  further  action.  Indiana  Michigan  Power 
sincerely  appreciates  the  opportunity  to  present  these  comments. 
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Statement 

of 

Rajeshwar  G.  Rao,  General  Manager 

INDIANA  MUNICIPAL  POWER  AGENCY 

before  the 

SUBCOMMITTEE  ON  ENERGY  CONSERVATION  AND  POWER 

HOUSE  COMMITTEE  ON  ENERGY  AND  COMMERCE 

on 

"ACID  RAIN  LEGISLATION" 

June  20,  1988 

My  name  is  Rajeshwar  G.  Rao,  and  I  am  the  General  Manager  of  the  Indiana 
Municipal  Power  Agency  (IMPA).  IMPA  was  created  in  1980  pursuant  to  Indiana 
Law  to  provide  a  method  for  its  25  member  towns  and  cities  to  jointly  finance, 
develop,  own  and  operate  electric  generation  and  transmission  facilities  to 
provide  their  present  and  projected  electric  energy  needs.  These  towns  and 
cities  provide  retail  electric  service  to  over  128,000  customers  almost  90%  of 
whom  are  residential  customers.  Four  of  the  25  members,  Richmond, 
Crawfordsville,  Peru  and  Rensselaer  (Generating  Members)  own  and  operate  small 
generating  units  of  less  than  100  MW.  In  addition,  IMPA  owns  approximately 
25%  of  Gibson  unit  no.  5,  a  650  megawatt  coal  fired  unit  operated  by  Public 
Service  Indiana  in  Gibson  County.  This  particular  unit  is  equipped  with  a 
scrubber  for  removal  of  sulfer  dioxide  emmissions. 

I.  Legislation  should  be  deferred  to  allow  technological  advances  to 
solve  many  emission  problems.  IMPA  and  the  Generating  Members  urge  this 
Sub-Committee  not  to  act  in  haste  to  adopt  draconian  acid  rain  legislation 
\intil  experimental  technologies  have  been  given  an  opportunity  to  reduce  SO2 
and  NOx  emissions.  Municipal  electric  utilities  operating  small  electrical 
generating  facilities  in  Indiana  have  not  ignored  air  pollution. 

For  example,  recently  Richmond  was  chosen  for  a  four-year  experiment  by 
the  Energy  and  Environmental  Research  Corporation  (which  is  conducting  the 
$2.6  million  project  for  the  U.S.  Environmental  Protection  Agency  and  Electric 
Power  Research  Institute)  to  evaluate  sorbent  injection  for  SO2  emission 
control  on  utility  boilers.  Richmond  operates  a  municipally  owned  electric 
utility  with  two  coal-fired  generators.  These  generating  facilities  are 
dedicated  to  IMPA  so  that  the  savings  between  the  costs  of  ownership  and 
operation  and  the  costs  of  purchased  power  are  passed  on  to  all  of  IMPA's  25 
members.  Presently  the  Richmond  unit  being  used  for  the  four-year  test  burns 
medium  sulfur  Indiana  coal  with  no  SO2  emission  control. 

The  first  test  evaluation  of  the  Limestone  Injection  Multi-Burner  (LIMB) 
system  is  completed.  It  involves  upper  furnace  injection  of  a  calcium  based 
sorbent  for  SO2  emissions  which  will  be  reduced  by  about  50%  by  the  sorbent 
injection  technology  with  no  increase  in  other  pollutants.  If  the  emission 
control  system  remains  in  operation,  SO2  emissions  will  be  reduced  in 
Richmond  by  about  4,000  tons  per  year.  For  a  unit  of  Richmond's  size,  this 
dry  technology  is  much  simpler  and  more  cost  effective  than  conventional  wet 
scrubbers,  although  preliminary  tests  have  shown  that  LIMB  will  be  40-60% 
efficient  compared  to  80-90%  for  conventional  wet  scrubbers.  However,  wet 
scrubbers  cannot  be  installed  economically^  in  Richmond. 


!•    Electric  Power  Research  Institute's  research  paper  on  the  economics  of 
wet  scrubbers  for  small  unit  institution  is  enclosed  for  reference. 
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Peru,  another  IMPA  member  whose  two  coal-fired  steeun  turbines  have  been 
dedicated  to  the  Agency  for  the  joint  benefit  of  its  members,  has  engaged 
engineering  consultants  to  determine  the  economic  and  engineering  feasibility 
of  adding  precipitators  to  the  units  so  as  to  allow  them  to  burn  low  sulfur 
coal.  The  economic  feasibility  of  using  low  sulfur  coal  on  such  size  units, 
however,  has  not  yet  been  demonstrated. 

Peru  has  recently  undertaken  studies  that  will  let  it  increase  the  use  of 
its  10  megawatt  Unit  No.  3.  These  studies  recommend  the  addition  of  an 
electrostatic  precipitator  at  a  capital  cost  of  approximately  $2,000,000  which 
will  immediately  reduce  particulate  emissions  and  which  will  make  possible  the 
use  of  low  sulfur  coal  so  as  to  reduce  sulfur  dioxide  emissions  to 
approximately  1.2  pounds.  The  same  studies,  however,  indicate  that  the  use  of 
low  sulfur  coal  acquired  in  the  eastern  United  States  will  result  in  70% 
higher  fuel  cost.  In  addition  to  the  increased  capital  expenditure  resulting 
from  the  construction  of  the  electrostatic  precipitator,  operating  expenses 
for  the  unit  are  projected  to  increase  from  3  to  4  percent. 

Consequently,  IMPA  believes  that  sizable  reductions  in  emissions  for  small 
municipally  owned  generators  may  be  achieved  without  the  enactment  of  acid 
rain  legisaltion.  Technologies  such  as  that  being  tested  at  Richmond  are 
technically  feasible  and  can  be  implemented  in  such  a  manner  as  to  allow  the 
continued  operation  of  small  municipally  owned  electric  generating 
facilities.  Enactment  of  acid  rain  legislation  would  quite  probably  force  the 
closing  of  all  of  IMPA's  members'  coal-fired  generation  if  its  terms  were 
strictly  applicable  to  such  small  generators. 

II.  Acid  Rain  legislation  should  recognize  the  peculiar  problems  of 
compliance  by  small  electric  generators  and  provide  a  different  standard  of 
emission  reductions  for  small  and  large  generating  facilities. 

Although  in  Indiana  a  very  substantial  part  of  retail  electricity 
requirements  are  provided  by  large  investor-owned  utilities  owning  and 
operating  many  very  large  generating  facilities, 2  part  of  Indiana's  electric 
load  is  provided  by  78  municipally  owned  electric  utilities  which  provide 
retail  electric  service  within  their  respective  municipal  boundaries.  Of 
these  municipally  owned  electric  utilities,  IMPA  members  Richmond,  Peru, 
Crawfordsville  and  Rensselaer  generate  electricity  as  do  non-IMPA  members 
Logansport,  Bluff ton  and  Jasper.  Compared  to  the  investor  owned  utilities, 
however,  the  facilities  operated  by  Indiana's  municipally  owned  electric 
utilities  are  extremely  small.  Peru,  for  example,  has  a  total  coal-fired 
generating  capability  of  32  megawatts,  Logansport  38.5  megawatts,  Jasper  14.5 
megawatts,  Crawfordsville  24.2  megawatts  and  Richmond  93  megawatts.  Bluff ton 
and  Rensselaer  both  operate  oil-fired  facilities. 

None  of  the  legislation  offered  on  acid  rain  really  addresses  the  unique 
requirements  of  small  generating  facilities.  Wet  scrubber  technology  or 
Western  clean  coal  are  normally  viewed  as  the  means  by  which  large  generating 
facilities  can  reduce  SO2  emissions.  Wet  scrubbers  are  not  an  option 
available  to  small  units  since  the  capital  cost  per  kilowatt  of  reducing 


2-  Indiana  &  Michigan  Electric  Company,  for  example,  recently  completed  a 
1300  megawatt  unit  on  the  Ohio  River  in  Indiana  and  has  another  such  unit 
nearing  completion.  Public  Service  Company  of  Indiana  has  several  units  of 
650  megawatts. 
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emissions  is  significantly  higher  than  for  large  generating  units.  Operating 
and  maintenance  costs  are  also  higher  for  the  smaller  units  per  KWH  of 
output.  Moreover,  the  smaller  municipally  owned  units  in  Indiana  tend  to  be 
used  only  during  peak  or  near  peak  load  periods.  This  also  tends  to  increase 
the  cost  of  fuel  per  kilowatt  hour  in  comparison  to  the  cost  associated  with 
larger  base  load  units.  The  capital  cost  associated  with  retrofitting  small 
municipally  owned  units  is  compounded  further  by  the  fact  that  many  of  the 
units  are  In  densely  populated  areas  where  land  for  constructing  emission 
control  equipment  is  either  nonexistent  or  very  scarce.  The  cost  of 
engineering  around  such  constraints  magnifies  the  capital  cost  of  emission 
control.  Finally,  low  sulfur  coal  may  not  be  a  reasonable  option  for  many  of 
the  small  units  since  it  is  generally  unavailable  in  Indiana,  may  not  be 
usable  without  expensive  retrofits,  and  will  be  very  costly  if  imported.  The 
capital  and  operating  costs  for  use  of  low  sulfur  coal  at  Richmond,  for 
example,  are  estimated  to  result  in  a  50%  rate  increase.  Attached  to  this 
position  paper  as  Appendix  A  is  a  short  summary  narrating  the  impact  of  acid 
rain  legislation  upon  a  typical,  small  municipal  electric  utility,  e.g. , 
Crawfordsville,  Indiana  (prepared  by  American  Public  Power  Association). 

Consequently,  IMPA  and  its  Generating  Members  respectfully  request  that 
any  acid  rain  legislation  take  into  account  the  unique  problems  which  face 
small  generating  units  owned  and  operated  by  municipally  owned  utilities  and 
provide,  in  the  law,  relief  by  way  of  exemption  for  generators  with  100 
megawatts  or  lower  or  in  some  other  manner  from  the  same  level  of  emission 
reduction  imposed  on  large  generating  facilities. 
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APPENDIX  A 

THE  IMPACT  OF  ACID  RAIN  LEGISLATION  ON  CRAWFORDSVILLE,  INDIANA, 
AND  THE  INDIANA  MUNICIPAL  POWER  AGENCY  * 

Crawfordsvllle  Electric  Light  and  Power,  a  municipally  owned  utility 
located  45  miles  west  of  Indianapolis,  supplies  electricity  to  a  population  of 
13,000.  THe  utility  buys  much  of  its  power  from  the  Indiana  Municipal  Power 
Agency  (IMPA),  a  joint  action  agency  with  25  Indiana  municipal  utility  members. 

IMPA  purchses  power  at  wholesale  from  several  investor  owned  utilities  and 
is  a  part  owner  (155  MW)  of  the  600  MW  Gibson  5  \mit  of  Public  Service  Company 
of  Indiana.  IMPA  also  operates  a  power  pool  of  powerplants  owned  by  IMPA 
members.  Included  in  the  pool  are  the  60  MW  and  30  MW  Richmond,  Indiana,  coal 
plants,  the  32  MW  Peru,  Indiana,  coal  plant,  and  the  24  MW  Crawfordsvllle  coal 
plant . 

The  Crawfordsvllle  plant  bums  stoker  coal  in  two  units.  The  two  units 
were  built  in  1955  and  1965  and  are  11.5  MW  and  12.65  MW  in  size.  Both  units 
bum  prewashed  Indiana  stoker  coal  of  2  to  2,5  percent  sulfur  coal,  which 
results  in  a  SO2  emission  rate  of  3.3  to  4.0  Ibs./MBtu.  Because  the  24  MW 
plant  is  used  for  peaking,  its  capacity  factor  is  low  —  approximately  30 
percent,  according  to  IMPA. 

Crawfordsvllle  could  have  to  retire  its  24  MW  coal  plant  should  acid  rain 
legislation  be  enacted,  and  shutdown  would  be  forced  if  default  were  triggered. 

Purchasing  very  low  sulfur  compliance  coal  is  not  an  option; 
transportation  costs  for  the  coal  would  make  operation  of  the  plant  uneconomic 
even  as  a  peaker.  Crawfordsvllle  would  need  to  install  a  scrubber  to  meet 
either  the  2.0  or  the  1.2  Ib./MBtu  SO2  emission  rate  requirement. 

The  cost  of  retrofit  scrubbers,  however,  would  be  prohibitively  high.  An 
estimate  for  the  24  MW  plant,  made  by  R.  W.  Beck,  Inc.,  is  $600  per  kilowatt. 
In  contrast,  the  Electric  Power  Research  Institute  (EPRI)  recently  estimated  a 
national  average  cost  of  $295  per  kilowatt  for  scrubber  retrofits. 

The  actual  costs  of  installing  scrubber  retrofits  at  Crawfordsvllle  could 
well  exceed  the  estimate,  since  the  powerplant  has  extemely  limited  physical 
space  for  installation.  The  plant  is  located  in  an  urban  area  with  a  hill  on 
one  side  and  a  river  on  the  other.  Any  scrubber  installation  would  have  to  be 
made  vertically,  which  greatly  increases  the  cost. 

The  low  capacity  factor  of  the  Crawfordsvllle  plant  makes  a  scrubber 
retrofit  even  more  impractical.  In  general,  the  cost  of  removal  for  SOj 
more  than  doubles  as  capacity  factor  declines  —  from  $1,100  per  ton  of  SO2 
removed  for  a  base  load  capacity  factor  of  70  percent,  to  $2,800  per  ton  of 
SO2  removed  at  a  20  percent  capacity  factor  (Source:  EPRI,  Attachment  C). 
This  estimate  is  for  large  plants;  "double"  costs  would  be  approximately 
accurate  for  small  plants  as  well,  except  for  much  higher  absolute  costs  due 
to  diseconomies  of  scale  and  urban  site  accessibility/congestion  problems. 

The  costs  of  compliance  would  force  shutdown  of  IMPA's  Peru  and  Richmond 
plants  as  well.  These  plant  shutdowns  would  have  a  dramatic  impact  on  IMPA's 
utility  members.  The  first  impact  would  be  immediate:  IMPA  estimates  a  rate 
increase  of  more  than  24  percent,  due  to  the  cost  of  replacing  the  peaking 
power  from  these  plants  with  more  expensive  power  from  investor  owned 
utilities.  The  second  impact  is  more  difficult  to  quantify,  but  no  less 
important:  IMPA  would  lose  leverage  it  now  has  to  negotiate  wholesale  power 
purchases  with  investor  owned  utilities. 


*  Extract  from  American  Public  Power's  paper  dated  April  1987  titled  "The 
Need  for  Specific  Provision  in  Acid  Rain  Legislation  for  Small  Electric 
Generating  Plants". 
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Attachment  A 

Electric  Power 
Research  Institute 


July  16,  1986 


Mr.  Larry  Mansueti,  Staff  Engineer 
American  Public  Power  Assoc. 
2301  "M"  Street,  NW       > 
Washington,  DC  20037 

Dear  Larry: 

With  regard  to  our  recent  telephone  conversation  concerning  the 
costs  of  the  flue  gas  desul f urization  (FGD)  systems,  there  are 
several  points  I'd  like  to  clarify.  - 

In  response  to  your  inquiry  about  the  costs  of  FGD  systeris  for 
coal-fired  units  below  lOOMW,  I  noted  that  EPRI  does  not,  in 
fact,  extrapolate  our  economic  data  below  lOCMW  in  our  Retrofit 
FGD  Cost-Estimating  Guidelines  (C3-3696).   Our  "standard"  plant 
from  which  cost  adjustments  are  applied  is  a   5C0MW  unit.   Figure 
5-1  (attached)  from  CS-3696  illustrates  tha  Proces  Adjustment 
Cost  Factor  used  for  unit  size.   For  a  conventional  wet  liaiestone 
FGD  system,  it  can  be  seen  that  the  process  adjustment  cost 
factor  for  a  100^5W  unit  would  be  approximately  1.75.  .Therefore/ 
we  would  estimate  that  the  capital  cost  for  an  FGD  system  on  a 
new  lOOMW  plant  would  be  approximately  $350/kW,  expressed  in 
January  19S6  dollars.   Please  note  that  the  level  of  accuracy  of 
this  cost-estimating  procedure  decreases  significantly  below  tne 
200MW  size  due  to  the  wide  variations  in  conditions  encountered 
with  such  small  units. 

Our  cost-estimating  procedures  provide  further  adjustment  factors 
for  converting  the  cost  of  an  FGD  system  at  a  new  "standard" 
plant  to  allow  estimation  of  site-specific  retrofit  FGD  costs. 
This  is  done  by  means  of  employing  adjustment  factors  for 
location,  scope  and  retrofit  difficulty.   Examples  of  these  are 
climate,  seismic  zone,  soil  conditions,  and  labor  rata  factors 
for  location;  chimney  and/or  boiler  draft  system  i>cdi  f  ications , 
demolition  and  relocation  factors  for  scop-%  ;  and  underground 
obstructions,  accessibility,  congestion,  and  distance  co  scrubber 
factors  for  retrofit  adjustments.   In  severely  constrained  sites, 
such  as  those  which  might  be  anticipated  at  older,  smallei:  units 
in  urban  locations,  the  total  adjustment  factor  couj.d  easily 
approach  or  even  exceed  2.0,  i.e.,  twice  the  cost  of  a  new  unit. 


3412  Hiltv.ew  jiyjr.ue.  Past  O^'ice  ao»  '04i2.  «»ilc  *ito.  CA  543C3  T»<»o.'"er>s  (4:5i  S5$-20CO 
Wasnm^TOn  C'ce    1800  Utisicnustns  Av« .  ftH.  Saife  ?'>:.  ^as/^mgtsn.  DC  20O0S  1202;  372-'i222 
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Mr.  Larry  Manauetl 
Page  2 


Lastly,  let  me  clarify  the  derivation  of  the  $298/kW  (January 
1986$)  "average"  figure  quoted  in  Kurt  Yeager's  response  to 
Congressional  testimony  question  number  thirteen.   I  used  the 
statistical  tieans  for  coal  sulfur  content  (2.5%)  and  unit  size 
(230MW)  from  the  set  of  the  top  120  SOj  emitting  stations 
identified  on  EPA  preliminary  report  ot  Contract  No.  63-01-6614, 
and  applied  a  medium  retrofit  difficulty  factor  of  approximately 
1.45.   With  these  inputs  our  cost-estimating  procedure  yielded  a 
result  of  $293/ltW  for  this  "average"  unit. 

If  you  require  additional  information  or  further  clarification, 
please  contact  me. 


Sincerely, 


Robert  E.  Moser 

Project  Manager 

Desulf urization  Processes  Program 

Coal  Combustion  Systems  Division 

REMtns 
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Attachment  B 


retrofit 


remaining  life 
remaining  life 
remaining  life 


800 


Figure  5-11.'   Conventional  Limestone  FGD  -  Total  Capital  Re<Juirecient 
Versus  Size 


CAUTION:   Use  these  curves  for  relative  comparisons  only. 
For  more  rigorous  analyses  of  retrofit  costs,  see  Section  6. 

Basis:   Midwest  Site 
4*  S  Coal 
EOY  1982  5 
New  Plant  (2  x  500  MW) 


Source:      "SOo  and  tlO^  Retrofit  Control  Technologies 
Hancbook,"  E?RI  CS-4277-SR,   October,    1935. 
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200  300  400  500         "  600 

Unit  Size,  net  MW  {Before  FGD  Penalty) 
Figure  5-1.     Unit  Size  Process  Adjustment  Cost  Factors 


Source:      "Retrofit  FGD  Cost-Estimating  Guidelines," 
EPRI  CS-2636,    October,    1984. 
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Attachment  D 


Table  5-1  (Continued) 
TOTAL  RETROFIT  CAPITAL  COST  ESTIMATE  SUMMARY 


Retrofit  Factors 

1.   Site  Accessibility  and  Congestion 

a.  BASE  -  Interferences  similar  to  new  plant  with  adequate 
crew  work  space.  Free  access  for  large  cranes  and 
equipment  area  around  boiler  and  stack  adequate  for 
standard  layout  of  scrubber  equipment.  For  this  case, 
use  a  factor  of  1.02.  (Approximately  45  sq.  ft./MW). 

b.  -  LOW  -  Some  above  ground  interferences  and  work  space 

limited.  Access  for  large  cranes  limited  to  two  sides, 
equipment  cannot  be  laid  out  in  standard  design.  Some 
equipment  must  be  on  elevated  slabs  or  located 
remotely.  For  this  case,  use  a  factor  of  1.08.   (Area 
around  boiler  and  stack  approximately  35  sq.  ft./MW). 

c.  MEDIUM  -  Limited  space.  Interference  with  existing 
structures  or  equipment  which  cannot  be  relocated. 
Special  designs  are  necessary.  Access  for  cranes 
limited  to  one  side,  majority  of  equipment  on  elevated 
slabs  or  remotely  located.  For  this  case,  use  a  factor 
of  1.25.  (Area  around  boiler  and  stack  approximately  30 
sq.  ft./MW). 

d.  HIGH  -  Severely  limited  space  and  access.  Crowded 
working  conditions.  Access  for  large  cranes  blocked 
from  all  sides.  For  this  case,  use  a  factor  of  1.42. 
(Area  around  boiler  and  stack  approximately  25  sq. 
ft./MW). 


Source:      "Retrofit  FGD  Cost-Estimating  Guidelines," 
EPRI  CS-Zc96,   October,    1984. 
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THE  INFLUENCE  OF  CAPACITY  FACTOR 
ON  SCRUBBER  COST  EFFECTIVENESS  IS 

DRAMATIC. 

THIS  EFFECT  OUTWEIGHS  ENGINEERING 
COST  ESTIMATION  UNCERTAINTIES  AND 
EXPLAINS  DISINCENTIVE  TO  SCRUB 
INTERMEDIATE  UNITS. 


Attachment  C 


EOOO-i 


Newer  Sinlion 

Willi  2  Units  @  170Q  MW 

And 

Lownr  C.npiini  Cost 

To  Retrofit  FGO 

@  $1Qa/Kw 


Olitcr  Stnlioti 

With  2  Units  (g)  300  MW 

Ami 

Very  lliijli  Cnpitnl  Cost 

To  nclrolil  FGD 

@  $300/l(w 


3U%  soil  7(rx 

SIAIION  CATACIlr  f  ACIOfl 


Wi\ 


Levclizeil  Cost  Of  SO2  Removnl 
vs.  Slnlioii  Cnjincily  Factor 


Source:      "Fitting  Leo-Sulfur  Coal  into  the  Compliance  Equation," 
J.   Piatt,   EPBI,  Hay  12,   1936,  preliminary  drzfi. 
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in  iblk;  skr\k:e  Indiana 

July  14,  1988 
File  No.  AR  60.412 


The  Honorable  Phillip  R.  Sharp,  Chairman 
House  Subcommittee  on  Energy  and  Power 
House  Committee  on  Energy  and  Commerce 
Room  H2-331 

House  Office  Building  Annex  No.  2 
Washington,  DC  20515 

Dear  Representative  Sharp: 

Public  Service  Indiana  wants  to  express  our  appreciation  for  the 
opportunity  for  Mr.  Darrell  Menscer,  our  President  and  Chief 
Operating  Officer,  to  testify  on  the  likely  impact  of  acid  rain 
legislation  when  your  subcommittee  held  its  field  hearing  in 
Indiana  on  June  20,1988.   This  legislation  is  important  to  our 
ratepayers  and  we  believe  that  Congress  must  be  kept  aware  of 
the  broad  economic  impact  it  would  have  on  much  of  the  Midwest. 

During  the  hearing  you  asked  Mr.  Menscer  to  identify  what 
factors  make  the  biggest  difference  in  reducing  the  costs  (of 
acid  rain  legislation) .   I  submit  on  behalf  of  Mr.  Menscer,  our 
Company's  position  on  this  question. 

There  are  several  important  factors  which  will  affect  the  final 
cost  to  our  Company's  ratepayers.   The  size  or  amount  of  the 
reduction  plays  an  important  role.   Industry  studies  have  shown 
that  each  two  million  tons  added  to  the  reduction  requirements 
doubles  the  annual  cost  of  compliance.   In  other  words,  an 
increase  from  an  eight  million  ton  reduction  to  a  ten  million 
ton  reduction  would  double  the  cost.   An  increase  to  twelve 
million  tons  would  double  the  cost  again  and  would  be  four  times 
as  costly  as  an  eight  million  ton  bill. 

The  timing  of  the  reductions  plays  an  important  role  in  costs  in 
at  least  four  ways.   First,  if  clean  coal  technology  is  to  play 
a  role  in  meeting  the  requirements  of  acid  rain  legislation, 
enough  time  must  be  allowed  for  these  new  cost  effective 
technologies  to  be  tested  and  proven  for  retrofit.   Second, 
timing  affects  the  cost  of  altering  or  buying  out  of  existing 
coal  contracts.   Extended  reduction  schedules  will  reduce  the 
expense  of  altering  existing  contracts.   Third,  additional  time 
will  allow  the  developing  western  coal  enhancement  technologies 
to  be  improved  to  the  point  that  they  may  become  cost 
competitive  for  fueling  existing  Midwestern  boilers. 

1  000  East  Mam  Street,  Plalnfield,  Indiana     46168  317    .839    9611 
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Finally,  timing  affects  the  cost  by  the  historical  time  value  of 
money .   Given  a  choice,  most  investors  would  prefer  to  delay  a 
large  investment  until  tomorrow  rather  than  pay  today. 

The  flexibility  allowed  utility  systems  and  states  in  meeting  a 
required  reduction  will  affect  the  final  cost.   Flexibility 
starts  by  not  dictating  in  the  legislation  the  technology  to  be 
used  or  the  specific  plants  to  be  controlled.   Flexibility  is 
enhanced  by  setting  a  target  reduction  amount  and  not  by  setting 
across  the  board  emission  limits.   Finally,  any  proposal  that 
requires  control  of  our  country's  oldest  and  least  used  units, 
will  not  result  in  a  cost  effective  solution. 

Cost  sharing  is  another  important  factor  that  will  affect  the 
cost  to  our  Company's  ratepayers.  Most  acid  rain  legislation 
proposed  to  date  would  cause  a  few  Midwestern  states,  including 
Indiana,  to  incur  a  disproportional  share  of  the  cost.  If  the 
science  shows  that  acid  rain  legislation  is  needed,  that 
legislation  should  include  an  effective  national  cost  sharing 
provision. 

Representative  Coates  asked  Ms.  Emily  Kress,  President,  Indiana 
Wildlife  Federation  to  provide  documentation  on  her  testimony 
which  addressed  premature  deaths  attributed  to  acid  rain  and  air 
pollutants.   I  believe  that  she  was  citing  an  interim  draft 
report  prepared  for  the  Office  of  Technology  Assessment  entitled 
"THE  REGIONAL  IMPLICATIONS  OF  TRANSPORTED  AIR  POLLUTANTS:  AN 
ASSESSMENT  OF  ACIDIC  DEPOSITION  AND  OZONE"  (July  1982).   I  have 
attached  a  critique  of  that  report  entitled  "WHITE  PAPER  ON  THE 
HEALTH  EFFECTS  OF  SULFUR  OXIDES:  CRITIQUE  OF  THE  SULFUR-RELATED 
MORTALITY  ESTIMATES  OF  THE  OFFICE  OF  TECHNOLOGY  ASSESSMENT 
INTERIM  DRAFT  REPORT  ..."  prepared  for  Peabody  Coal  Company. 

Please  make  this  white  paper,  along  with  this  letter  a  part  of 
the  official  record  of  the  June  20,  Indianapolis  hearing. 
Again,  I  appreciate  the  opportunity  to  share  our  Company  views 
on  acid  rain.   If  you  or  your  staff  have  additional  questions,  I 
would  be  pleased  to  respond. 


I  ley,CDi rector 
Environmental  Programs 
GLR: j jh 
Attachment 

cc:  Honorable  Dan  Coates 
Mr.  Darrell  V.  Menscer 
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ORGANIZED  IN  1952 
P.O.  BOX  114  •  BEVERLY  SHORES,  INDIANA  46301  •  TELEPHONE  219/879-3937  OR  926-2224 

June  29,  1988 


The  Honorable  Philip  R.  Sharp,  Chair 
Subcommittee  on  Energy  and  Power 
House  Committee  on  Energy  and  Commerce 
House  Office  Building 
Washington,  D.C.  20515 

-,   Dear  Congressman  Sharp: 

On  behalf  of  the  Save  the  Dunes  Council  and  myself  personally,  thank 
'^i  '  you  for  the  opportunity  to  present  testimony  favoring  acid  rain  control 
\F/^t  your  June  20  public  hearing  on  acid  rain  and  the  Midwest. 

The  general  quality  of  the  air  in  Northwest  Indiana,  especially  in 
north  Lake  and  Porter  counties  can  only  be  described  as  unsatis- 
factory.  The  enclosed  cartoon  describes  our  air  quality  situation 
fairly  colorfully. 

To  amplify  my  testimony  at  the  June  20  hearing,  regarding  the  acid  rain 
problems  at  the  Indiana  Dunes,  I  have  enclosed  the  following: 


1.  The  1987  Air  Quality  Report  for  th 
which  contains  data  on  acid  rain  gathe 
Because  I  was  curious  about  the  highes 
for  the  park  in  1987,  I  called  Lou  Bre 
Lakeshore's  air  monitoring  program.  He 

1987  High,  April  7,  1987 

1987  Low, January  6,  1987 
I  also  asked  Lou  for  the  data  gathered 
the  geometric  mean  of  the  acid  deposit 
ever,  he  did  point  out  that  the  dry  we 
blown  dust  do  have  a  buffering  effect 
lower.  V 


e  Indiana  Dunes  National  Lakeshore, 
red  at  the  Lakeshore  since  1980. 
t  pH  reading  and  also  the  lowest 
nan,  who  is  in  charge  of  the 
gave  me  the  following  information: 

pH  6.19 

pH  2.89 
so  far  for  1988.   To  date, 
ion  for  1988  is  4.70pH.   How- 
ather  and  the  resultant  wind- 
and  the  actual  pH  could  be 


2.  The  1985  listing,  distributed  by  the  National  Clean  Air  Coalition 
in  1987,  of  the  pla-^es  experiencing  the  most  acid  rainfall,  single 
event.   Unfortunately,  Indiana   Dunes  was  in  the  top  ten  with  a 

pH  of  3.38. 

3.  A  report  by  the  Chief  Scientist  of  the  Indiana  Dunes  Nati..nal 
Lakeshore  on  the   nown  damage   to  natural  resources  wj I h * n  the 
park  from  S02, 

4.  Information  on  acid  rain  (and  other  air  pollutant)  effects  on 
national  parks, in^ National  Park  Service  reports  and  publications: 
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These  include  an  article  in  the  Summer  1985  issue  of  Park  Science 
entitled  "Overview  of  Air  Pollution  Effects  on  National  Park  Vegetation 
in  1985,"  which  includes  Indiana  Dunes  in  its  data.  In  addition, 
I  am  including  some  data  .  frott  the  NPS  Midwest  Region  regarding  air 
pollution  problems  affecting  park  resources. 

5.  Correspondence  and  newspaper  clippings  regarding  the  effects 

on  boats  and  buildings  of  pollution  from  the  coal  fired  power  plant 
operated  by  Northern  Indiana  Public  Service  Company  in  Michigan 
City.   Because  there  are  no  other  large  sources  of  pollution  near 
the  historic  building  and  the  marina  basin  where  the  damage 
occurs  other  than  the  NIPSCO  plant,  it  is  obvious  that  the  power 
plant  emissions  are  the  culprit. 

6.  A  chart  showing  the  point  of  origin  of  coal,  by  state  and  county, 
used  in  1984  by  NIPSCO.   In  my  testimony  June  20,  I  stated  that 
NIPSCO  uses  only  Illinois  or  low-sulfur  western  coal.   While  most 

of  the  high  sulfur  coal  comes  from  Illinois,  NIPSCO  does  use  some 
Indiana  coal.   I  apologize  for  the  misinformation  previously 
provided. 

It  is  clear  to  the  Save  the  Dunes  Council  that  acid  rain  and  other 
air  pollutants  are  damaging  the  resources  of  the    Indiana  Dunes 
National  Lakeshore  and  other  national  parks  as  well.   This  may  not 
seem  to  be  a  serious  problem  to  persons  unfamiliar  with  or 
unsymrpathetic  to  parks  and  their  value.   However,  visible  damage  to 
park  vegetati9n,  such  as  is  occurring  at  the  Indiana  Dunes,  is  a 
warning  flag  for  humans  and  human  health  as  well  as  for  the  health 
of  vegetation  outside  of  our  parks. 

It  is  also  clear  to  the  Council  that  acid  rain  and  other  air 
pollutants  are  causing  physical  damage  to  boats  and  buildings  in 
Michigan  City.   NIPSCO  customers,  myself  included,  are  paying 
the  price  of  repairing  the  damage  caused  by  air  pollution  to  the 
boats  and  buildings.   How  much  better  it  would  be  to  control  the 
cause  of  the  problem,  rather  than  endlessly  paying  to  repair 
the  damage.   The  public  bears  the  cost  either  way. 

The  Council  believes  the  time  has  come  to  enact  acid  rain  legislation, 
for  the  good  of  our  parks  and  our  people. 

Sincerely, 


Charlotte  J.  Read/y 
Executive  Director 
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1987  AIR  QUALITY  REPORT 
INDIANA  DUNES  NATIONAL  LAKESHORE 

By:  Louis  Brenan 

Office  of  Resource  Management 


For  the  first  time  since  1384,  ozone  levels  exceeded  the 
standard  of  0.12  parts  per  million  CppmD  for  an  hourly 
average.   In  fact  this  standard  was  exceeded  8  times  during 
the  summer  with  excursions  occurring  on  June  18,  July  21,  and 
July  30. 

The  sulfur  dioxide  levels  remained  relatively  lou  at  0.007 
ppm.  uith  the  EPA  acceptable  limited  being  0.03  ppm .  The 
sulfur  dioxide  levels  have  remained  fairly  constant  over  the 
last  8  years. 

Total  suspended  particulate  levels  at  West  Beach  and  the 
Bailly  Ranger  Station  uiere  3B  and  38  micrograms  per  cubic 
meter  respectively ,  approximately  the  same  as  the  last 
several  years. 

Acid  precipitation  monitoring  at  Indiana  Dunes  has  revealed  a 
ph  of  around  4.18  for  1387.   This  is  a  decline  of  O.EO  ph 
units  from  1388.   A  statistical  check  reveals  that  there  is 
no  trend  in  the  eight  years  of  acid  rain  data. 

Total  Suspended  Particulates 

Indiana  Dunes  National  Lakeshore  ouns  and  operates  two 
ambient  air  monitoring  sites  located  within  its  boundaries. 
These  sites  are  located  at  the  Bailly  Ranger  Station  and  at 
West  Beach.   The  site  at  Bailly  Ranger  Station  monitors  for 
total  suspended  particulates,  CTSP)  sulfur  dioxide,  ozone  and 
acid  rain.   The  site  at  West  Beach  monitors  for  TSP  only. 

The  TSP  monitoring  site  at  the  Bailly  Ranger  Station  is 
located  on  an  elevated  platform  located  approximately  300 
feet  north  of  the  buildings.   TSP  consists  of  all  solids  and 
aerosols  which  may  exist  in  the  air  at  ambient  temperatures. 
The  various  pollutants  lumped  under  TSP  are  not  actually 
differentiated  as  to  their  chemistry  or  origin. 

TSP  may  and  usually  does  contain  a  wide  variety  of  substances 
such  as  flyash  from  coil-fired  bailers,  iron  oxide  particles 
from  steelmaking,  and  fugitive  dust  from  roads  and 
agriculture.   The  standards  for  TSP  are  75  micrograms  per 
cubic  meter  Cug/m3)  for  a  yearly  geometric  mean  and  260  ug/m3 
for  24  hour  maximum  which  can  be  exceeded  only  once  per  year. 

The  Bailly  Ranger  Station  measured  a  TSP  level  of  38  ug/m3 
during  1387.  and  West  Beach  has  a  TSP  level  of  36.5  ug/m3. 
This  represents  a  slight  decline  from  1386  for  Bailly  and  no 
change  for  West  Beach.   The  TSP  levels  at  both  locations  have 
remained  constant  or  declined  slightly  since  sampling  began 
in  1381.   Table  I  summarizes  the  TSP  levels  at  Bailly  Ranger 
Station  and  West  Beach  for  the  last  several  years. 
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Table  1-  Total  Suspended  Particulate  Levels  at  Indiana  Dunes 
Year  ■  Bailly  West  Beach 


19B1  17 

138E  4B  43 

19B3  45  4S 

13B4  4B  43 

1SB5  47  46 

1386  41  36 

13B7  3B       .  36.5 


Note:  All  figures  expressed  as  annual  geometric  mean  in 
micrograms /me ter3 


Sulfur  Dioxide 


Sulfur  dioxide  is  a  colorless  gas  that  is  produced  primarily 
by  the  combustion  of  coal  and  fuel  oil.   It  can  cause  damage 
to  sensitive  plants  and  also  can  be  irritating  to  the 
respiratory  system  of  humans.   The  Environmental  Protection 
Agency  has  set  limits  on  the  alloujable  levels  of  sulfur 
dioxide  in  the  ambient  air.   The  agency  has  set  a  limit  of 
0.03  ppm  sulfur  dioxide  as  an  annual  mean,  0.14  ppm  as  a 
maximum  three  hour  average. 

The  1387  annual  mean  for  sulfur  dioxide  loas  0.007  ppm,  a 
slight  decline  over  the  last  eight  years.   The  highest  E4 
hour  average  was  0.047  ppm,  approximately  one  third  the  EPA 
standard  of  0.14  ppm.   The  three  hour  maximum  level  was  0.104 
ppm,  about  one  fifth  the  allowable  level  of  0.500  ppm.  white 
the  current  levels  of  sulfur  dioxide  are  well  below  the 
national  ambient  Air  Quality  Standards  of  EPA,  they  still  may 
cause  damage  to  sensitive  species  such  as  lichens  which  may 
suffer  at  levels  of  0.003  ppm. 
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Table  II-  Sulfur  Dioxide  Levels  at  Indiana  Dunes  National 
Lakeshore  '.  '   '   • 

Year*  So2  in  ppm  C Annual  Mean) 


1381  0.010 

19B2  0.010 

1383  o.ooa 

1384  0.008 

1385  0.003 
198B  0,006 
1387  0.007 


While  the  1307  sulfur  dinxide  sampling  results  For  state 
operated  sites  in  Porter  County  are  not  yet  available,  the 
138B  results  are  listed  in  Table  III  since  the  1387  values 
should  not  be  substantially  different. 


Table  III-  Sulfur  Dioxide  Levels  in  Northuest  Indiana 
Location  SoE  in  ppm  Annual  mean 


Indiana  Dunes  0.007  C13B7) 

Portage  0.005 

Ogden  Dunes  0.006 

Burns  Harbor  0.007 
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Ozorie 


Ozone  is  a  colorless,  irritating  gas  that  is  produced  by  the 
action  of  sunlight  on  the  oxides  of  nitrogen  and  other 
pollutants.  Ozone  is  sometimes  referred  to  as  a  secondary 
pollutant  since  it  is  not  produced  directly  by  most 
processes.  It  is  the  pollutant  ujhich  is  most  irritating  to' 
humans  and  most  stressfull  to  many  plants.  Concentrations  of 
O.EO  ppm  often  produce  respiratory  discomfort  in  otherujise 
healthy  people.  This  level  of  ozone  is  reached  during  the 
summer  in  many  large  urban  areas  throughout  the  country  .  The 
EPA  has  passed  an  ozone  standard  that  sets  a  maximum  one  hour 
concentration  of  O.IE  ppm  which  can  be  exceeded  only  once  per 
year. 

The  highest  hourly  average  for  ozone  during  the  summer  of 
1987  was  0.154  ppm;  the  second  highest  hourly  average  was 
0.15  ppm.  This  means  that  the  Indiana  Dunes  area  is  in 
violation  of  the  EPA  ozone  standard  and  that  Porter  County  is 
correctly  classified  as  a  non-attainment  area.  Table  lU  shews 
the  results  of  ozone  monitoring  since  1384.  While  there  were 
seven  excursions  above  the  EPA  ozone  limit  in  1387,  there 
were  none  in  198G  or  1885. This  is  probably  more  a  function  of 
the  weather  than  of  actual  emission  levels.  1987  was  a  hatter 
summer  than  1386  or  1385.  Ozone  levels  were  higher  in  1387 
for  this  reason  despite  lower  emission  rates  due  to  such 
programs  as  auto  tailpipe  tests  in  Lake  and  Porter  counties. 


Table  lU-  Ozone  levels  at  Indiana  Dunes  National  Lakeshore 


Year 


Day 


Ozone  Level  Cppm) 


1984 

IE 

July 

O.IEO 

1984 

3 

Aug 

0  .  ISO , 0 . 1E5 , 0 . 130 , 0 . 1E5 . 0 . lEO 

1984 

4 

Aug 

O.IEO. 0.130 

1384 

15 

Aug 

O.IEE 

1984 

16 

Aug 

0.1E5, O.IEO 

1985 

No  exceedances 

1986 

No  exceedances 

1987 

18 

June 

0.1E9 

1987 

El 

July 

0.154.0.151.  0.134,0.181 

1987 

30 

July 

0.133,0.13E,0.1E7 
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Acid  Rain 


bihile  acid  rain  is  not  a  criteria  pollutant,  its  effects  are 
in  many  uays  Just  as  important.   It  has  been  blamed  for 
killing  fish  in  Canada  and  Neiu  England  by  loiuering  the  pH 
belouj  that  at  which  fish  can  reproduce.   Acid  rain  is 
produced  by  the  scavenging  effect  of  rainfall  on  nitrates  and 
sulfates  uhich  have  been  emitted  into  the  atmosphere.   The  pH 
of  rainfall  in  unpolluted  environments  should  be 
approximately  5.6.   Any  pH  lower  than  this  is  considered 
unnaturally  acidic. 

Acid  rain  has  been  monitored  at  Indiana  Dunes  since  1380.   In 
fact  Indiana  Dunes  is  a  member  of  the  National  Atmospheric 
Deposition  Program  CNADPD .   This  network  has  set  up  very 
strigent  quality  assurance  procedures  on  all  phases  of 
sampling.   As  such,  the  data  can  be  considered  representative 
of  the  rainfall  in  the  area. 

The  pH  during  1987  was  measured  at  4.18,  based  on  the 
geometric  mean  of  all  weekly  samples.   While  this  is  a 
decrease  in  the  pH  from  last  year,  a  preliminary  analysis 
indicates  that  there  is  no  downward  trend.   Table  U  shows  the 
results  of  acid  rain  monitoring  since  1380. 


Table  U-  pH  Levels  of  Rainfall  at  Indiana  Dunes  National 
Lakeshore 


Year  pH 

1380  3.88 

1381  4.38 

1382  4.31 

1383  4. 36 

1384  4. S3 

1385  4.S6 
1385  4.38 
1387  4.18 


The  sulfur  dioxide  and  ozone  monitors  uere  uired  to  a  SUM-X 
digital  datalogger  in  June.   This  has  greatly  facilitated  the 
handling  of  data.   The  installation  is  due  for  a  major 
upgrade  in  February,  1388,  with  the  aquisition  of 
meterological  equipment.   The  computer  will  sample  wind  speed 
and  direction,  temperature,  relative  humidity  and  sunshine. 
This  will  make  possible  additional  studies  such  as 
correlation  of  wind  direction  and  ozone  levels. 
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MOST  ACID  RAINFALL,  1985 
SINGLE  EVENT 


Numb 

er  of 

Times  More  Acid 

State 

Monitor  Location 

Lowest  pH 

Than 

Normal 

S .  Carolina 

Clemson 

3.16 

275 

Virginia 

Charlottesville 

3.29 

204 

Massachusetts 

East 

3.32 

191 

New  Heonpshire 

Hubbard  Brook 

3.36 

174 

MississiEBi_____ 

3.38 

mm^ 

170 

s3BH9fe£ER^>^ 

New  York 

Chautauqua 

166 

N.  Carolina 

Clingman's  Peak 

3.40 

158 

Pennsylvania 

Penn  State 

3.42 

151 

Georgia 

Georgia  Station 

3.43 

148 

Kentucky 

Land  Between  the  L 

3.50 

126 

Massachusetts 

Quabbin  Reservoir 

3.50 

126 

N.  Carolina 

Lewis ton 

3.51 

123 

Ohio 

Wooster 

3.55 

112 

Maryland 

White  Rock 

3.57 

107 

Ohio 

Caldwell 

3.57 

107 

NeWYork 

"■"West**  toint 

3.60 

100 

Vermont 

Underhill 

3.61 

98 

Texas 

Longview 

3.63 

93 

New  York 

Bennett  Bridge 

3.64 

91 

Tennessee 


Walker  Branch 


3.64 
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State 

Ohio 

New  York 

New  York 

Pennsylvania 

New  York 

West  Virginia 

Pennsylvania 

Massachusetts 

Ohio 

New  York 

Pennsylvania 

Massachusetts 

Tennessee 

New  York 

Ohio 

Kentucky 

New  York 

Maryland 

Ohio 

Kentucky 


MOST  ACID  RAINFALL,  1985 
ANNUAL  AVERAGE 


Monitor  Location 

Caldwell 

Aurora 

Chautauqua 

Penn  State 

Bennett  Bridge 

Parsons 

Kane 

Quabbin  Reservoir 

Wooster 

West  Point 

Leading  Ridge 

East 

Walker  Branch 

Knobit 

Oxford 

Perryville 

Jasper 

White  Rock 

Delaware 

Clark  State  Fish  H. 


Number  of 

Times  More  Acid 

Average  pH 

Than 

Normal 

4.16 

27 

4.17 

27 

4.17 

27 

4.17 

27 

4.19 

26 

4.19 

26 

4.20 

25 

4.21 

24 

4.21 

24 

4.22 

24 

4.22 

24 

4.23 

22 

4.25 

22 

4.26 

22 

4.26 

21 

4.27 

21 

4.27 

21 

4.28 

21 

4.28 

21 

4.29 

20 
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1986  Annual  Data  Suaaary 
0«rivad  fro*  tha  Acid  Oapoaition  Syabaa  (AOS)  Data  Basa  Pay  2 


pH  (lab) 


StaU  ltd 

Nataork  Maaii 

SiU  NaM  Uin 

HaMii 
NAOP/NTN 
Uavna  Lea  4.96  3.39 

Idaho 
NADP/NTN 
CraUrs  of  tbon  6.56  5.21 

Haadquartors  5.26  4.89 

Raynolda  Craak  6.66  5.18 

Saibtia  F»rry  6.4X  6.11 

Illinoia 
NAOP/NTN 
Argenno  4.36  3.86 

Bondyilla        /,  4.34  3.97 

Oiien  Springs  4.37  4.61 

Uonaouth  4.58  3.94 

Salaa  4.34  3.94 

ShabSMfla  4.44  3.88 

Southarn  III  U  4.46  4.62 

Indiana 
NAOP/NTN 
Huntington  4.41  3.96 

Indiana  Ounss  4.41  3.38 

Purdua  U  Ag  Fan  4.32  3.78 

Southaut  PurdM  4.31  3.96 

Io«a 
NADP/NTN 
Big  Springs  Fiah  H  4.98  4.89 

UcNay  Raaoareh  Sba  4.81  4.36 

KaflSM 
NAOP/NTN 
Partington  4.71  4.21 

Kenxa  Prairia  4.94  4.21 

Scott  Laka  6.68  4.83 

Xantuekjr 
NAOP/NTN 
Clark  StaU  Fiah  H  4.29  3.72 

Land  8atM«n  tha  L  4.43  3.58 

Lillay  Cornatt  feo  4.37  3.86 

Parryvilla  4.27  3.83 

Louiaiana 
NAOP/NTN 
Ibaria  4.79  4.84 

N  La  Hill  Far*  4.73  3.84 

Southaaat  4.86  4.42 

yaino 
NADP/NTN 
Acadia  >  U/Sl  4.39  3.81 

Bridgton  4.37  3.73 

Caribou  (a)  4.47  3.72 

Graanvi I  la  Station  4. 58  3.91 

Praaqua  lala  4. a  3.89 
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United  States  Department  of  the  Interior 

NATIONAL  PARK  SERVICE 

INDIANA  DUNES  NATIONAL  LAIL£SHOIL£ 
IN  urLV  urui  to:  ii»  n.  mineral  sfWNCj  wjad 

rOKTZa.  iNOlAMA  4MM 


N3615(ZNDU) 
July  2,  1987 


Mrs.  Charlotte  Read 

Save  the  Dunea  Coimoil 

P.O.  Box  114 

Beverly  Shores,  Indiana  46301 

Sear  Charlotte: 

As  requested  in  our  phone  conversation  on  June  20,  1987,  I  am  providin^j 
information  on  what  is  Icnovm  of  30^   damage  to  natural  resources  within  the 
lakesbore . 

Studies  have  been  conducted  over  the  last  several  years  which  addressed 
symptoms  of  air  pollution  injury  to  various  vegetation.  Thomas  Armentano, 
et  al.  of  Butler  University  conducted  a  survey  of  air-pollution-sensitive 
vegetation  in  1984.  The  study  concentrated  on  jack  pine  and  white  pine. 
Visible  pollution  injury  in  needles  of  both  pines  appeared  widely  through- 
out the  lakeshore.  Symptoms  are  recognized  as  stress  responses  to  ozone 
and  sulfur  dioxide.  It  was  further  suggested  that  the  lack  of  reproduction 
in  white  pine  may  be  due  in  a  large  part  to  high  ozone  levels.  Pollutent 
effects  were  somewhat  greater  in  the  eastern  end  of  the  lakeshore.  In 
addition,  based  upon  previous  studies  in  other  areas,  plants  known  to  be 
sensitive  to  ozone  and  sulfur  dioxide  were  also  surveyed.  Thirty-four  of 
the  56  species  scored  for  pollutent  symptoms  were  found  to  be  sensitive  to 
very  sensitive  to  high  sulfur  dioxide  levels. 

Another  group  of  plants,  the  lichens,  are  known  to  be  very  sensitive  to 
high  sulfur  dioxide  and  thus  are  often  used  as  bioindicators  of  pollution. 
Clifford  Wetmore  of  the  University  of  Minnesota  conducted  a  study  of 
lichens  and  air  quality  in  the  lakeshore  in  1986.  He  assessed  lichen 
diversity,  abundance,  and  health.  He  compared  what  he  found  to  a  lichen 
flof-a  of  Chicago  and  vicinity  done  by  Calkins  in  I896  and  to  lists  of 
lichens  known  to  be  sensitive/tolerant  to  sulfur  dioxide.  He  found  only 
17?  of  the  lichens  reported  by  Calkins  to  still  exist  in  the  lakeshore. 
Also,  most  of  the  species  still  present  have  been  demonstrated  to  be  sulfur 
dioxide  tolerant.  Lichens  present  were  often  in  poor  health  with  no  sexual 
structures  present.  Although  this  study  does  not  prove  that  air  pollution 
is  the  only  factor  responsible  for  the  drastic  reduction  in  the  lichen 
flora,  it  is  ^ood  circumstantial  evidence.  He  did  not  find  an  east-west 
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gradient  in  the  lakeshore. 

Based  upon  this  information  and  the  lakeshore's  mandate  to  preserve  the 
significant  natural  resources,  it  is  obvious  that  any  increase  in  sulfur 
dioxide  levels  in  the  area  are  undesirable. 

You  also  asked  about  the  availability  of  wind  direction  and  speed  records 
from  the  lakeshore  or  some  area  closer  than  Flint,  Michigan.  We  do  not 
have  such  records  from  the  lakeshore.  According  to  Lou  Brenan,  Flint, 
Michigan  is  the  closest  official  recording  station  to  Michigan  City. 
However,  he  indicated  that  NIPSCO  has  been  recording  this  data  in  the  four 
cardinal  directions  from  each  of  their  power  plants  for  some  years.  The 
model  of  plume  dispersion  maybe  should  be  based  upon  data  from  the  Michigan 
City  stations. 

I  hope  this  information  fulfills  your  needs.  If  I  can  be  of  any  further 
assistance,  please  do  not  hesitate  to  ask. 


Sincerely, 


Ron  Uiebert,  Ph.D. 

Chief,  Division  of  Science 

cc: 

Dale  Engquist,  Supt.,  INDU 


378 


Overview  of  Air  Pollution  Effects  On 
National  Parks  Vegetation  in  1985 


Known  Air  Pollution  Effects  on  Wegelation  in  National  Paria 


By  James  P.  Bennett 
NPS  Air  Quality  Division 
'1985 


Park 

Acadia  NP 


Shenandoafi  NP 


Shenandoah  NP 


Great  Smoiiy 
Mounlains  NP 


Saguaro  NM 


Sequoia  NP 


Santa  Monica 
Mountains  NRA 


Indiana  Dunes 
NL 


Cuyahoga  Valley 
NRA.  Saratoga 
NHP&  Acadia  NP 


Pollutant 

Ozone (Four  exceedances  ot 
NAAQS'  in  1983  S  1984,  the 
maximum  hourly  average  dunng 
these  years  has  been  0  14  ppm ) 

Ozone  |No  exceedances  ot 
NAAQS  since  1980  However, 
maximum  hourly  averages  during 
summers  reach  as  high  as  0  12 
ppm;  monthly  means  are  increas- 
ing by  .003  ppm.) 


Sultur  oxides  and  heavy  metals 
(Levels  ot  SOs  are  about  20%  ol 
Ihe  3  hour  NAAQS  and  30%  ol  the 
24  hour  NAAQS.). 


Ozone  (Data  collected  by  TVA 
show  numerous  exceedances  ot 
NAAQS.  however,  latest  data 
collected  by  Tennessee  show 
attainment  ot  NAAQS ) 

Ozone  (No  exceedances  ol 
NAAQS  since  1 982:  hourly  average 
has  reached  .110  ppm  dunng  the 
summer.) 

Ozone  (The  maximum  hourly 
average  dunng  the  summer  has 
consistently  exceed  or  equalled 
NAAQS  since  1981.) 


Ozone  and  Sulfur  Dioxide  (Summer 
1984  ozone  levels  exceeded 
NAAQS  on  numerous  occasions 
with  Ihe  highest  hourly  average 
being  0.22  ppm ) 

Ozone  and  Sullur  Dioxide  (Numer- 
ous exceedances  ot  ozone  NAAQS 
in  recent  years,  highest  O3  hourly 
average  recorded  has  been  0  16 
ppm,  SO2  concentrations  are  73%, 
64%  &  47%  ot  3  hour,  24  hour,  and 
annual  NAAQS.) 
Ozone 


VIegetation  Effects 

Over  95%  ol  300  eastern  white  pine  trees  studied  in 
1984  showed  some  slight  injury  Almost  30%  ot  the 
iniury  was  20%  toliar  damage  or  greater  The  iniury 
appears  to  be  correlaled  with  decreased  width  ot  tree 
nngs.  i.e.  growth. 

Widespread  loliar  injury  in  1982  &  1984  on  whrte  pine, 
tulip  poplar,  black  locusi,  wild  grape,  clematis  and 
milkweed.  In)ury  on  the  most  sensitive  species 
(milkweek)  occurred  on  90%  ol  the  plants  obsewed 
each  year.  About  8%  ol  the  least  sensitive  species 
(black  kjcusl)  were  injured  The  injury  appears  to  be 
correlated  with  deaeased  productivity  and  plant 
diversity  Tree  mortality  is  abnormally  high 

Elevated  concentrations  ol  sultur  and  lead  are  lound 
in  lichens  At  some  sites,  the  concenlrations  are 
above  the  nomrial  range  tor  lichens  from  unpolluted 
areas.  Such  concentrations  have  been  associated 
with  lichen  decline  and  lood  web  effects  in  other 
studies 

Between  25-30%  ol  eastern  while  pine  trees  show 
injury  Preliminary  evidence  indicates  that  sensitive 
genotypes  may  be  disappeanng  and  that  growth  is 
decreasing 

Almost  all  of  225  ponderosa  pine  trees  studied  in 
1984  showed  some  injury,  with  Ihe  average  loliar 
injury  being  almost  1 2%  Some  slight  injury  was  also 
observed  on  oak  and  walnut  trees. 

Over  one-third  (36%)  ol  540  ponderosa  pine  trees 
studied  periodically  since  1980  show  moderate  to 
severe  injury  Injury  is  also  common  on  oak  trees 
Foliar  symptoms,  like  ozone  injury  obsen/ed  in 
laboratory  studies,  have  been  recently  obsenied  on 
giant  sequoia  seedlings  in  Ihe  park. 
Air  pollution  injury  averaged  40%  ol  all  injury  on  7 
species.  The  injury  has  been  related  to  reduced 
biomass  production  and  subsequent  soil  destabiiiza- 
tion  and  lire  luel  loading.  In  portions  ol  the  park 
lichens  are  no  longer  lound.  indicating  long-term 
exposures  to  SO2. 

Foliar  injury  is  common  on  1 6  species  studied  in  1984 
including  while  and  jack  pines  Injury  is  greater  on 
juveniles  than  adults.  Growth  ot  jack  pine  juveniles 
and  white  pine  adults  is  reduced  in  areas  highest  in 
ozone  bchens  are  also  no  longer  found  here, 
indicating  long-lenn  exposures  to  SO2 

In  a  common  fumigation  exposure  study  injury  on 
quaking  aspen  genotypes  from  these  parks  was 
significantly  less  than  injury  on  aspen  genotypes  Irom 
Voyageurs  S  Isle  Royale  NPs.  indicating  that 
sensitive  genotypes  are  absent  and  thai  the  species 
gene  pool  is  affected^ 


•National  Ambient  Air  Quality  Standards  (NAAQS) 

OzoneO  12ppm  1  hour/1  day 

Sulfur  Dioxide:  0  50  ppm;3  hour,  014  ppm/24  hour:  0.03  ppm/annual  average 

All  reported  values  are  Irom  NPS  monitory  physically  located  in  National  Parks. 


Four  years  ago  I  initiated  the  ftotogical  Effects  Pro- 
gram for  the  Air  Quality  Division  by  starting  a  number 
of  projects  tor  detecting  effects  {Park  Saence?  10) 
Enough  lime  has  passed  smce  ttie  programs  incep- 
tion 10  begin  summanzmg  sonie  of  the  findings  The 
accompanying  table  summanzes  known  bwfogK^al  ef- 
fects from  fiek)  studies  in  about  1 0  national  park  units, 
and  biomonitonng  results  in  many  more  paf1(S  The 
three  columns  name  the  par1<s  containing  the  effects, 
the  pollutanis  causing  Ihe  effects  and  recent  obsen;ed 
concentrations,  and  the  effects  themsefves 

Obsen/ing  effects  ot  pollutants  or  plants  accom- 
plished two  purposes  biomonitonng  of  the  presence 
of  pollutants,  and  translating  this  into  actual  biological 
effects  Most  air  pollutanis  cause  specifc  types  of 
foliar  injury  which  can  be  diagnosed  m  the  field 
the  lypes  ol  spots  on  the  leaves  can  tell  you  wfieh 
pollutanis  were  present  and  which  caused  the  mjury 
Thus.  Identification  of  these  spots  is  one  means  of 
monilonng  the  presence  of  pollutanis 

In  addition,  however,  the  injury  itself  is  a  biological 
effect  The  pollutants  were  present  at  concentrations 
high  enough  to  affect  cells  in  obvious  ways  For  exam- 
ple, ozone  concenlrations  above  0  08  ppm  cause  a 
dark  purple  stippling  on  the  lop  surfaces  ot  leaves 
Each  supple,  or  spot,  is  actually  a  dead  cell  It  enough 
ot  this  type  ot  injury  occurs,  it  usually  means  that  less 
obvious  but  more  senous  effects  also  are  taking 
place  Such  effects  include  growth  reductkjns,  prema- 
ture leaf  abscission,  reduced  tlowenng,  decreased 
fruit  weights,  and  more.  These  are  the  types  of  effects 
described  in  one  part  of  the  table,  while  biomomlonng 
results  appear  in  the  other  part 

It  IS  clear  Irom  Ihe  table  that  the  worst  effects  in 
Ihe  national  parks  are  Ihe  results  ot  elevated  levels 
ot  ozone  This  pollutant  is  widespread  in  Ihe  eastern 
US.  and  Calitomia.  Our  milkweed  sun^ey  indicates 
that  ozone  IS  present  in  at  least  20  parks  in  Ihe  eastern 
US  at  concentrations  above  the  toliar  mjury 
threshold  tor  this  species  (about  0  06  ppm)  The  same 
mighl  be  said  tor  California  since  ponderosa  pine  also 
is  sensitive  10  ozone  al  about  this  concentration 

The  next  importanl  air  pollulani  in  Ihe  national  parks 
Irom  the  point  ot  view  ol  biological  effects  is  actually 
a  whole  class  ol  pollutants  -  the  heavy  metals  Ele- 
vated levels  ot  lead  are  common  in  organisms  in  sev- 
eral parks,  probably  due  to  Ihe  lead  m  automobile 
emissions 

This  table  only  summanzes  what  is  known  about 
existing  effects  found  in  field  studies  on  lerrestnal 
vegetation  Irom  gaseous  and  particulate  air  pollut- 
anis. and  specifically  excludes  terrestrial  and  aquatic 
effects  from  acidic  precipitation  The  effects  ot  aad 
ram  on  high-elevation  eastern  forests  is  greatly  talked 
about  today  but  very  little  is  actually  known  about  it. 
Many  studies  are  underway  m  several  eastern  parks 
to  establish  clear  cause  and  effect  relationships  tor 
acid  raid 

The  worst  effects  are  not  found  in  the  parks  that 
are  designated  Class  I  under  Ihe  Clean  Air  Act  In- 
stead. Indiana  Dunes  and  Santa  Monica  Mountams. 
both  Class  II  parks,  show  severe  effects  but  have  a 
lesser  degree  ot  protection  under  the  act  They  do 
indicate,  however,  that  severe  effects  couk)  occur  in 
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research  notes 


Editor's  Note:  Beginning  wilh  this  issue.  Park  Sci- 
ence *///  Oe  devoting  a  specialty  designated  space  to 
researcti  projects  contemplated  or  recently  underway. 
The  new  section,  entitled  flesearch  Notes,  was 
suggested  by  Editonal  Board  Memlxr  Gary  Davis  in 
the  interest  ol  promoting  txtter  communication 
among  scientists  about  research  that  is  in  the  plan- 
ning stage  or  still  is  being  conducted. 

Davis  proposes  that  Research  Notes  might  also 
make  available  space  lor  those  who  wish  to  propose 
a  research  topic  or  who  are  asking  for  assistance  in 
obtaining  ideas,  methods  literature,  study  sites,  or 
whatever  tor  a  particular  project.  For  instance,  Dave 
and  William  L  Halvorson,  a  research  biokigist  at 
Channel  Islands  National  Park,  are  oonsidenng  writ- 
ing a  review  article  about  long-tenn  research  in 
National  Parks  and  woukl  be  interested  in  receiving 
information  tor  such  an  article.  Readers  able  to  shed 
light  furnish  answers,  or  otherwise  respond  to  the 
information  given  or  requested  in  the  Research 
Notes  space  would  respond  directly  to  the  individual 
who  placed  the  Note.  In  this  way  information  asked, 
offered,  given,  and  received  will  get  fastest  and  widest 
circulation 

Erosion  on 

Santa  Barbara  Island 

Erosion  is  a  senous  problem  on  Santa  Bartiara  Is- 
land, tlie  smallest  260  tiectaies  (or  642  acres)  ol  the 


Channel  Islands  oH  the  coast  ol  southern  Califomia- 
For  approximately  80  years  pnor  to  its  becoming  pari 
ol  Channel  Islands  National  Monument  in  1938,  the 
island  was  heavily  impaced  by  sheep,  goals,  rabbits, 
cats,  tanning  (including  plowing  and  burning)  and  the 
introduction  of  exotic  plant  species.  Since  1 980  when 
Channel  Islands  National  Park  was  created,  the  NPS 
has  been  conducting  an  extensive  inventory  and 
monitonng  program. 

One  aspect  of  the  research/management  program 
IS  a  study  of  the  erosion  on  Santa  Barbara  Island,  its 
causes  and  feasible  cures.  Because  ol  past  land-use 
practices,  the  island  vegetation  is  now  pnmanly  an 
exotc-speaes  dominated  grassland  and  interspersed 
with  patches  ol  shrubs,  both  native  and  exotic.  These 
patches  vary  in  si2e  and  density  throughout  the  island, 
but  both  aspects  are  increasing  now  that  the  grazers 
have  been  removed  from  the  island  (rabbits  were  pre- 
sent until  1981 )  The  erosion  apparently  was  caused 
by  a  combination  ol  the  change  from  native  vegetaton 
cover  to  exotic  species  brought  about  by  farming,  and 
the  burrowing  rabbits,  that  caused  further  reductions 
of  plant  covenng  on  the  soil. 

The  island  soils  are  pnmanly  heavy  clay  vertisols 
and  mollisols,  which  exhibit  fairly  strong  shnnk-swell 
charactenstjcs.  Burrowing  and  denuding  of  the  area 
sen/ed  to  increase  the  soil's  tendency  toward  tunnel 
erosion.  The  result  has  been  an  extensive  pattern  ol 
gullies  with  occasional  patches  (up  to  2  7  hectares  or 
6.6  acres)  of  sheet  erosion  where  the  top  soil  has 


the  Class  I  parks  if  pollutant  concentrations  are  al- 
k)wed  to  reach  the  levels  found  in  INDU  and  SOMO 

Our  most  irrportant  study  is  that  mentioned  in  the 
last  entry  in  the  'effects'  table.  This  study  compares 
the  sensitivities  of  different  genotypes  ol  the  same 
hardwood  tree  species  trom  many  ditterent  eastern 
parks.  Evidence  being  analyzed  indicates  that  the 
genotypes  from  the  more  polluted  parks  are  less  sen- 
sitive than  those  trom  more  pnstine  parks.  This  indi- 
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cates  that  selection  is  favoring  tolerant  genotypes  and 
that  sensitive  ones  are  being  removed  from  the  exist- 
ing populations.  This  is  extremely  important  for  natu- 
ral resource  managers  in  the  parks  to  know  because 
It  indicates  that  the  natural  gene  pools  are  being  di- 
minished Thus,  Illness  ol  species  is  lowered;  the 
whole  fabric  of  natural  ecosystems  can  unravel 
shouk]  this  continue. 


'  The  following  parks  are  either  exhibiting  elevated  concentrations  of  the  indicated  elements  in  biosphere  organisms 
or  components,  or  frequent  foliar  injury  trom  gaseous  pollulants.  The  ecok)gical  significance  of  this  is  unknown 
but  It  does  indicate  anthropogenic  influences  are  presented. 

Biosphere  Organism  or  Component 

Common  milkweed:  foliannjury. 


Park 

Pollutant 

20  Eastern  Parks 

Ozone 

Hampton  NHS 
Gettysburg  NMP 
Fredericksburg/ 
Spotsylvania  NMP 
Petersburg  NB 

Ozone 

IsleRoyaleNP 
Theodore  Roosevelt  NP 

Sulfur 

Everglades  NP 
Shenandoah  NP 

Great  Smoky  Mountains  NP 

Shenandoah NP 

Lead 

Great  Smoky  Mountains  NP 

l^ad 

Big  Thicket  NP 

Sulfur,  heavy  metals 

Ml.  Rainier  NP 

Arsenic 

Great  Smoky  Mountains  NP 

Heavy  metals 

Black  cherry,  white  ash,  ^  grape,  sassafras,  tulip 
poplar,  dogwood,  milkweW,  witchhazel,  redbud, 
white  pine,  Austnan  pine:  foliar  injury. 


Uchens:  abnomially  high  concentrations 


Ijchens:  abnormally  high  concentrations. 

Leal  litter:  abnormally  high  concentrations. 

Spanish  moss:  abnomially  high  concentrations. 

Subalpine  fir  foliage :  abnomially  high  concentrations. 

Red  spruce:  abnormally  high  concentrations  in  tree 
rings. 


been  completely  removed 

This  study  is  a  joint  etfotl  on  the  pad  o<  BiH  Halvor- 
son (Channel  Islands  NP),  Denny  Fenn  (CPSU,  Texas 
A&M),  and  Lynn  Whittig  (UC-Davis).  It  nckjdes 
analyses  ot  the  spealic  characteristics  of  the  soil  and 
of  vegetation,  and  germmaDon  and  groi^  expen- 
ments  using  indtginous  seeds.  Tlie  conoem  b  that 
the  Park  be  able  to  amend  the  soil  by  changing  nu- 
tnent  content,  structure,  andior  organc  matter  content 
as  needed,  and  that  a  ground  cover  of  native  species 
be  restored,  all  without  introducing  any  new  gene 
pods  to  the  island-  Understanding  the  soil-vegetation 
inlenelationships  will  greatly  enhance  our  ab^  to 
solve  the  erosion  problem,  and  also  wiH  aid  in  our 
attempts  to  restore  to  the  greatest  extent  possible, 
the  natve  plant  and  animal  communities  of  the  island . 

CONTACT:  Gary  Davis,  Channel  Islands  NP  1901 
Spinnaker  Dr.  Ventura,  CA  93001. 

Dudleya  traskiae 

Channel  Islands  National  Park  currently  is  studying 
what  appears  to  be  a  success  story  involving  the 
Endangered  Species  Act  The  Santa  Bartiara  Island 
live-forever  Dudleya  traskiae  (Rose)  Moran,  is  a  suc- 
culenL  perennial  plant  whose  natural  disthbution  is 
limited  to  Santa  Bartiara  Island.  H  was  listed  as  En- 
dangered by  the  U.S.  Fish  and  Wildlife  Service 
(USFWS)  in  Apnl  1978  (FR  43  17916).  This  status 
was  deemed  appropnate  based  on  the  fact  that  the 
past  land-use  practices,  including  farming,  burning, 
and  introduction  of  rabbits,  had  reduced  the  presence 
ol  Dudleya  traskiae  to  such  an  extent  that  in  1970  K 
was  thought  to  be  extinct  in  the  wikt;  however,  it  was 
rediscovered  in  1975  as  one  population  of  a  few  indi- 
viduals. 

The  NPS,  meanwhile,  had  initialed  an  intensive  ef- 
fcn  to  iradeate  the  rabbits,  which  were  the  pnmaiy 
cause  of  the  near  demise  of  a  number  of  native  plant 
species  on  the  island.  Complete  removal  of  the  rabbits 
was  accomplished  in  1961 .  Following  that.  Park  per- 
sonnel conducted  surveys  for  the  live-forever  in  1982, 
1983,  and  1984.  These  sun/eys  indicated  a  trend  of 
inaeasing  numbers  and  range  for  the  species,  which 
IS  still  restncted  to  rocky  sea  and  canyon  bluffs  of 
moderate  to  vertical  skipe 

In  late  1984,  while  the  USFWS's  recovery  plan  was 
undergoing  final  review,  a  study  ol  the  population 
dynamics  and  habitat  requirements  of  Dudleya  tras- 
kiae was  initiated  by  Bill  Halvorson  and  Ronilee 
Fowler  ol  Channel  Islands.  Support  for  the  study  has 
come  trom  ths  USFWS  and  the  State  of  CaWomia 
Dept.  ol  Fish  and  Game's  Endangered  Species  Pro- 
gram in  the  fomi  of  botanists  giving  their  time  in  con- 
sultation and  in  partal  funding  of  the  research.  The 
study  will  map  populations  and  individuals,  record 
habitat  charadenstics.  and  detennine  populatkm 
dynamics  for  this  species. 

This  information  was  not  available  for  indusion  in 
the  recovery  plan  and  therefore  will  be  essential  to 
the  carrying  out  of  the  plan's  objective  to  restore  the 
Santa  Bartiara  tsland  live-forever  to  95  percent  of  the 
suitable  potential  habilat  with  vigorous  and  selt-sus- 
taining  populatons.  Though  it  appears  to  be  expand- 
ing again,  the  successful  long-term  management  of 
this  extremely  rare  species  requires  th^  completion 
of  this  coordinated,  jointly-funded  research  effort 
Upon  completion  were  hoping  to  show  not  only  suc- 
cessful recovery  ol  an  endangered  species,  but  a 
successful  venture  into  three-way  interagency  coop- 
eration. 

CONTACT:  Bill  Halvorson.  Channel  Islands  NP 
1901  Spinnaker  Dr..  Ventura.  CA  93001. 
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INDIANA  DEPARTMENT  OF  ENVIRONMENTAL  MANAGEMENT 

NANCY  A.  MALOLEY,  Commissioner 


T  i£      moo  1 05  South  Meridian  Street 

June   16.    1988  P.O.  Box  601 5 

Indianapolis        46206-6015 
Telephone       317-232-8603 

Mr.  C.W.  Kern,  Manager 

Environmental  Affairs 

Northern  Indiana  Public  Service  Company 

5265  Hohman  Avenue 

Hammond,  Indiana  46320 

Dear  Mr.  Kern: 

Enclosed  is  correspondence  received  from  Save  the  Dunes  Council  concerning 
material  damage  possibly  attributable  to  particulate  emissions  from  your 
Michigan  City  plant.   It  is  our  understanding  that  this  problem  occurs  during 
Unit  12  start-ups  after  the  unit  has  been  down  for  at  least  two  or  three 
days.   During  the  initial  period  of  start-up  when  the  unit  is  on  gas  and 
the  ESP  is  in  service,  the  hot  flue  gases  heat  the  cold  ductwork  (between 
the  ESP  and  the  stack)  and  the  stack  liner.   As  the  metal  heats  and  expands, 
material  that  has  built  up  or  is  loose  on  the  metal  surfaces  flakes  off 
and  is  carried  out  by  the  flue  gas.   The  relatively  large  sized  material 
settles  quickly  after  leaving  the  stack.   Material  is  part  fly  ash  and  iron 
rust  material  from  the  ductwork  and  the  stack  liner. 


It  is  our  understanding  that  NIPSCo's  standard  procedure  now  is  to 
avoid,  whenever  possible,  starting  Unit  12  up  when  the  wind  is  from  the 
west  and  to  wait  until  the  wind  direction  carries  the  emissions  out  over 
the  lake.   Although  cold  start-up  is  infrequent  (one  to  four  times  per  year), 
any  such  incident  is  of  concern.   Emissions  or  excess  opacity  start-up  operations 
are  likely  exempt  from  Air  Pollution  Control  Board  (APCB)  rules.   However, 
damage  attributable  to  air  pollution  cannot  be  tolerated. 

Therefore,  our  office  r;equests  that  NlPSCo  contact  the  Office  of  Air 
Management  twenty-four  hours  prior  to  start-up  from  cold  shutdown  of  Unit  12. 
Such  notice  will  allow  observation  of  emissions  and  meteorological  conditions 
during  Unit  12  start-up.   Obviously,  a  continuing  problem  will  require  our 
office  to  take  appropriate  action  either  through  enforcement  of  existing 
APCB  rules  if  possible  or  through  development  of  a  source-specific  requirement 
to  alleviate  the  problem.   I  am  confident  that  we  can  work  together  to  correct 
this  problem. 

If  there  are  any  questions  on  this  matter,  please  contact  David  Zell 
(317)  232-8456  or  Dan  Hancock  (317)  232-8429  of  my  staff. 

Sincerely, 

Thomas  W.  Rarick 
Assistant  Commissioner 
Office  of  Air  Management 

TJM/sdp 

Enclosure 

cc:   Charlotte  Read,  Save  the  Dunes  Council!^ 
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J^^\>e  the  (yC^x^y^es  Qox^y^cil 

ORGANIZED  IN  1952 
P.O.  BOX  114  •  BEVERLY  SHORES,  INDIANA  46301   •  TELEPHONE  219/879-3937  OR  926-2224 


May   23,    1988 


BECEJVED 


Mr.  Thomas  Rarick,  Assistant  Commissioner  •  ,n. 

OFfice  of  Air  Management  !•  ■  • 

Indiana  Department  of  Environmental  Management 

105  South  Meridian  -'-'•'""""'""^^''.u  «-< 

P.O..  BoM-ifiOlS:.'  ::„rt<n«ntolEnvHui...^^.:lalM»n3. 

Indianapolis,  IN  46206-6015  '"     ' '" 

Dear  Mr.  Rarick:  - 

As  you  may  know,  the  Save  the  Dunes  Council  is  very  concerned  about  the 
control  of  air  pollution  in  the  three  counties  along  Lake  Michigan  — 
Lake,  Porter,  and  LaPorte.   Last  year,  the  Council  objected  strenuously 
to  the  proposed  revision  of  the  S02  rule  for  LaPorte  County,  since  it 
allows  NIPSCO  to  burn  higher  sulfur  content  coal  in  their  Unit  No.  12 
in  Michigan  City.   We  also  raised  the  issue  of  the  localized  acid  rain 
effect  of  the  tall  Unit   No.  12  stack  when  combined  with  the  NIPSCO 
cooling  tower.   The  lake  effect  which  we  believe  is  another  factor  in 
localized  impact  also  was  not  considered  in  developing  the  S02  rule. 

Enclosed  is  correspondence  from  the  President  of  the  Michigan  City  Historical 
Society  Inc.  which  is  housed  in  the  Old  Lighthouse  Museum.   The  building 
is  downdrift  (or  downwind)  of  the  NIPSCO  Michigan  City  complex.   The 
current  air  quality  standards  are  insufficient  to  protect  the  Old  Lighthouse 
Museum  from  physical  damage.   The  Council  is  rightly  concerned  that  the 
situation  is  likely  to  be  even  worse  when  the  revised  S02  rule  goes  into 
effect. 

The  Museum  has  had  a  long  history  of  problems  with  the  fallout  from  the 
NIPSCO  plant.   These  problems  continue.  Why? 

A  building  on  the  National  REgister  of  Historic  Places  occupies  a  favored 
place  in  our  nation's  cultural  history.   The  air  quality  standards  are 
designed  to  protect  physical  features  in  addition  to  being  designed  to 
protect  the  public  health.   Obviously,  in  Michigan  City,  the  Old  Lighthouse 
Museum  is  being  victimized  by  air  pollution. 

It  is  yrell   known  here  in  Michigan  City  that  the  boaters  have  consistently 
complained  and  been  compensated  for  the  damage  to  their  boats  caused  by 
NIPSCO.   Now,  we  know  that  buildings  are  also  being  affected.  Yet,  no 
long  term  solution  seems  to  be  on  the  horizon. 

I  have  enclosed  a  map  of  the  Michigan  City  lakefront,  highlighting  the  NIPSCO 
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electric  generating  complex,  the  Old  Lighthouse  Museum,  and  the  Washington  Park 
Marina  Basin.   It  should  be  noted  that  boats  are  docked  along  Trail  Creek  up 
to  the  "E"  Street  bridge,  also  highlighted. 

Something  is  wrong  with  the  air  quality  standards  for  Michigan  City  or  with 
the  enforcement  of  these  standards. 

On  behalf  of  the  Save  the  Dunes  Council,  the  Lighthouse  Museum,  and  the 
concerned  citizens  of  Michigan  City,  I  hope  you  will  investigate  this 
intolerable  situation  and  find  and  implement  a  permanent  solution. 


Sincerely 


Charlotte  J.  Read 

Executive  Director 

SAVE  IHE  DUNES  COUNCIL  INC. 

end:   May  20,  1988- letter  to  me  from  President,  Old  Lighthouse  Museum 

March  25,  1988  letter  to  President,  Old  Lighthouse  Museum,  from  NIPSCO 
March  7,  1988  letter  to  NIPSCO  from  President,  Old  Lighthouse  Museum 
March  15,  1988  letter  to  Crawcfiord  and  Company  from  Curator,  Old 

Lighthouse  Museum 
Map,  Michigan  City  Lakefront 

cc:  Tim  Method,  Office  of  Air  Management,  IDEM 
President,  Old  Lighthouse  Museum- 
Division  of  Historic  Preservation  and  Archaeology,  Indiana  Department 

of  Natural  Resources 
Indiana  Coordinator,  National  Park  Service  (DAle  Engquist,  Superintendent, 
Indiana  Dunes  National  Lakeshore) 
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News  Dispatch 
Michigan  City,  IN 
May  17,  1982 


NIPSCO  stack  fallout  discussed 


Port  AuUiority  member  Norman 
CIparea  last  night  reported  a  suc- 
coaful  meeting  about  fallout  from 
Northern  Indiana  Public  Service 
Co.  smokestacks. 

Cipares  met  Sunday  with  the 
Washington  Park  Marina  Dock 
Committee,  made  up  of  slip-hold- 
en,  and  beard  from  officials  of 
NIPSCO  about  the  fallout.  The 
group  will  make  site  reports  on 
smokestack  discbarge,  and 
NIPSCO  will  send  experts  to  inves- 
tigate in  an  effort  to  cut  damage  to 
boat  decks  caused  by  chemicals 
from  stack  emissions. 

In  other  business: 

—Member  Warren  Sherwood 
asked  that  water  service  be  extend- 
ed to  the  slip  area  at'  Sprague 
Marina.  He  will  work  toward  that 
end  with  members  Hartley  Job  and 
James  Kruse. 

—Job  reported  on  a  meeting  with 


officials  of  the  Ferry  Sloop  Project, 
which  will  sponsor  a  lakefront  pro- 
gram on  the  environment  in  the' 
Municipal  Dock  area  July  16-17. 
The  project  will  include  entertain- 
ment and  a  display  of  historic 
wooden  boats.  Job,  Cipares  and 
Stanley  Przybylinski  urged  author- 
ity support  for  the  program.  The 
board  tentatively  approved  plans, 
pending  a  final  proposal. 

—Members  adopted  Job's  mo- 
tion that  parking  be  Umited  to  au- 
tomobiles only  along  the  north  side 
of  the  roadway  from  the  southeast 
comer  of  the  yacht  basin  to  the 
U.S.  Coast  Guard  station.  Job  said 
vans  and  trucks  parked  in  that 
area  had  olwtructed  the  view  of  the 
basin  for  people  driving  through 
Washington  Park. 

— Chairman  Al  Spiers  reported 
that  the  Indiana  Department  of 
Natural  Resources  is  completing  a 


plan  for  DNR  participation  in  de- 
veloping the  NIPSCO  west  proper- 
ty and  the  former  CargUl  land  east 
of  the  generating  station,  on  the 
harbor's  south  side.  Only  minor 
matters  remain  to  be  settled  before 
NIPSCO  issues  a  license  for  the  au- 
thority to  use  the  west  bank.  Spiers 
said. 

—Authority  Superintendent  Lew 
Timberlake  reported  that  18  spaces 
are  available  in  the  dry-stack 
storage  facility  at  Sprague  Marina 
for  boats  up  to  17  feet  long. 

— Sherwood  asked  members  to 
consider  buying  a  200-amp  portable 
welding  unit  for  general  mainte- 
nance of  Port  Authority  facilities, 
and  for  construction  of  floating 
docks,  should  the  authority  itself 
decide  to  construct  the  docks. 
Charter  captain  Mort  Kaplan  told 
members  he  would  donate  55- 
gallon  drums  if  they  could  be  used 
m  the  dock  construction. 
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Park  Board 
to  discuss 

Mayor  Clifford  Arnold  will  act  as 
mediator  in  a  Washington  Park 
parking  dispute  between  the  Parks 
and  Recreation  Board  and  Port  Au- 
thority, memben  of  the  Authority 
learned  last  night. 

Arnold  asked  for  a  meeting  at  9 
a.m.  Sept.  27  In  his  office  with  rep- 
resentatives of  the  Authority,  Park 
Board  and  Order  of  DeMolay  to  dis- 
cuss the  dispute. 

DeMolay  members  had  handled 
parking  for  the  recent  In-Water 
Boaf  Show.  During  the  show,  a  rift 
developed  between  the  two 
boards. 

The  basis  for  the  dispute  in- 
volved use  of  the  grassy  area 
around  the  Yacht  Club,  which  is 
Park  Department  property.  The 
Port  Authority  asked  to  use  the 
area  for  parking  for  the  boat  show 
as  it  had  in  the  past.  The  Park 
Board  said  it  could,  but  with  cer- 


,  Port  Authority 
boat  show  dispute 


tain  stipulations. 

The  board  also  wanted  to  meet 
with  the  Authority  to  work  out  ar- 
rangements. No  meeting  took 
place. 

The  Authority  used  the  area  for 
parking  and  the  Park  Board  com- 
plained it  was  used  improperly. 
Some  Park  Board  members  say 
they  plan  to  send  a  biU  to  the  Au- 
t^brity  for  damages  to  the  grassy 
area  caused  by  parldnj;. 

In  a  letter  read  at  last  night's  Au- 
thority meeting,  the  mayor  said  he 
was  deeply  concerned  over  news- 
paper and  radio  reports  of  the  diffi- 
culties between  the  two  boards. 

"It  is  my  feeling  that  the  In- 
Water  Boat  Show  and  other  activi- 
ties that  take  place  on  our  lakefront 
are  good  for  the  <!ommunity  and 
must  be  given  the  utmost  of  cooper- 
ation   between    all    parties    and 


boards  concerned. 

"While  I  realize  that  there  are 
difficulties  that  wiU  arise,  they  cer- 
tainly should  be  able  to  be  talked 
out  in  a  very  businesslike  and  effi- 
cient manner,"  the  mayor  wrote. 

Authority  Chairman  Warren 
Sherwood  appointed  board 
members  Hartley  Job  and  Norman 
Cipares  to  represent  the  board  at 
the  meeeting.  A  copy  of  the 
mayor's  letter  also  was  delivered 
to  DeMolay  representative  Jon 
Bausback. 

Also  last  night.  Authority 
member  Al  Spiers  reported  <«  a  re- 
cent meeting  with  NIPSCO  offi- 
cials and  said  he  believed  NIPSCO 
had  done  all  it  could  to  control 
smoke  stack  emmissions.  Material 
spewn  from  the  stacks  poses  a  con- 
tinuing problem  for  boaters  in 
Washington  Park  Marina  because 
it  damages  decks. 
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Coal,  Origin,  and  Destination  Data 


Table  59.  Origin  of  Coal  Received  at  Electric  Utilities  for  Steam  Plants 
of  50-Megawatt  Installed  Nameplate  Capacity  or  Larger, 
by  Company  and  Plant,  1984— Continued 
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STATEMENT  OF 
SOUTHERN  INDIANA  GAS  AND  ELECTRIC  COMPANY 

SOUTHERN  INDIANA  GAS  AND  ELECTRIC  COMPANY 


Southern  Indiana  Gas  and  Electric  Company  (SIGECO)  is  appreciative  of  the 
opportunity  to  present  testimony  before  the  Subcommittee  on  Energy  and  Power 
regarding  legislative  proposals  for  acid  precipitation  reduction  currently 
under  consideration. 

SIGECO  is  engaged  in  the  generation,  transmission,  distribution,  and  sale  of 
electricity  in  a  Southwestern  Indiana  region  of  approximately  2,250  square 
miles,  with  a  population  of  nearly  350,000.  The  Company  is  also  engaged  in 
the  purchase,  distribution  and  sale  of  natural  gas  in  Evansville  and  40  nearby 
communities  and  their  environs. 

To  meet  its  electric  power  production  requirements,  SIGECO  has  an  installed 
generating  capacity  of  1,032  megawatts  of  coal  fired  generation  for  base  load 
production,  and  an  additional  135  megawatts  of  gas/oil  fired  combustion 
turbine  peaking  units.   In  excess  of  2  million  tons  per  year  of  southern 
Indiana  coal  is  presently  consumed  in  the  operation  of  these  facilities.  The 
effective  and  economical  utilization  of  this  fuel  supply  is  being  threatened 
by  pending  acid  rain  legislation  which  is  not  justified  by  the  present  body  of 
knowledge. 

Acid  precipitation  legislation  is  not  warranted  at  this  time  because:  1) 
Significant  improvements  in  air  quality  have  been,  and  continue  to  be  made 
under  existing  environmental  control  regulations.  2)  The  negative  economic 
impact  of  accelerated  reductions  in  emissions  would  be  devastating.  3)  The 
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current  body  of  scientific  knowledge  does  not  establish  a  need  for  accelerated 
emission  reductions  at  this  time.  4)  Current  research  efforts  will  soon 
provide  a  more  reliable  scientific  basis  from  which  to  make  informed  decisions 
regarding  acid  precipitation,  and  will  also  provide  improved  coal  utilization 
technologies.  These  points  are  substantiated  as  follows. 

AIR  QUALITY 

The  Clean  Air  Act  of  1970  has  been  very  effective  in  achieving  health-based 
standards  for  air  quality.  Across  the  U.S.  98X  of  the  counties  now  meet 
standards  for  SO2  and  NOx,  and  there  have  been  significant  reductions  in 
emissions  while  energy  production  and  utilization  has  increased.  SIGECO  is  no 
exception.  In  the  short  period  from  1979  to  1987  SIGECO  decreased  SO2 
emissions  rates  by  28%  while  increasing  electric  power  generation  by  25X. 


IMPACT 


Acid  rain  bills  presently  pending  have  a  range  of  provisions,  but  all  would 
require  significant  reductions  of  SO2  emissions  from  our  power  plants  under 
the  premise  that  such  reductions  would  result  in  reductions  in  the  acidity  of 
rain  and  the  mitigation  of  any  detrimental  effects  in  certain  sensitive 
regions.  Any  of  these  bills  would  have  a  major  impact  on  our  cost  of 
operation.  SIGECO  has  determined  that  such  legislation  would  require  both 
retrofit  of  some  generating  units  with  scrubbers  and  replacement  of  some  older 
generating  units.  The  estimated  construction  cost  of  this  effort  is 
approximately  $400  million.  In  addition,  annual  operating  and  maintenance 
costs  would  be  increased  by  approximately  $30  million.  These  cost  increases 
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would  necessitate  an  increase  in  the  price  our  customers  must  pay  for 
electrical  energy  by  about  50%. 

Similar  increases  in  cost  of  electrical  energy  would  be  seen  throughout  the 
midwest,  with  substantial  increases  in  the  northeast  and  southeast  as  well. 
These  increases  in  energy  cost  would  result  in  significantly  higher 
manufacturing  costs  and  product  prices,  loss  of  competitiveness  in  the  world 
marketplace,  reduction  in  GNP,  increased  interest  rates,  reduction  in  housing 
starts  and  other  negative  impacts  which  would  be  devastating  to  our  national 
economy.  A  National  Association  of  Manufacturers  study  indicates  a  projected 
loss  of  144,000  jobs  in  five  midwestern  states  alone  due  to  the  impact 
threatened  by  acid  rain  legislation. 

CURRENT  KNOWLEDGE 

The  interim  report  of  the  National  Acid  Precipitation  Assessment  Program 
(NAPAP)  which  was  released  in  September,  1987,  and  represents  a  major 
assemblage  of  objective  scientific  knowledge  on  the  acid  precipitation  issue 
to  date,  indicates  that  there  are  no  health  effects  from  acid  rain,  that 
further  significant  acidification  of  lakes  in  the  northeast  is  unlikely  to 
occur  in  the  near  future,  and  that  air  quality  is  improving  under  existing 
regulations.  There  is  no  pending  crisis. 

RESEARCH 

The  NAPAP  research  effort  is  making  significant  progress  toward  developing  a 
scientific  understanding  of  the  acid  rain  phenomenon.  Interim  findings 
Indicate  no  urgency  to  take  further  action  now.  Certainly  no  action  should  be 
taken  before  the  final  assessment  is  available  from  that  program  in  1990. 
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Current  research  and  development  efforts  on  clean  coal  technologies  are  on  the 
horizon  of  providing  new  methods  for  more  cost  effective  utilization  of  coal 
while  further  reducing  SO2  and  NOx  emissions.  Prudent  judgement  dictates  that 
we  continue  to  direct  our  resources  toward  development  of  these  improved 
technologies  rather  than  diverting  them  prematurely  to  currently  available 
technologies  which  are  less  effective  and  much  more  costly. 

CONCLUSION 

While  we  are  committed  to  protecting  the  quality  of  our  environment,  we  feel 
that  enactment  of  acid  rain  legislation  at  this  time  is  not  prudent  in  light 
of  the  fact  that  air  quality  is  improving  under  present  regulations,  the 
impact  of  such  legislation  at  this  time  would  be  devastating  to  our  national 
economy,  and  current  scientific  knowledge  establishes  no  immediate  need  to 
take  action. 

Research  has  not  to  date  demonstrated  any  cause-effect  relationships  between 
midwest  sulfur  emissions  and  the  acidity  of  rain  in  the  northeast  and  Canada. 
Neither  is  the  impact  of  rain  acidity  on  the  environment  understood  to  the 

extent  that  there  is  any  confidence  that  a  reduction  in  rain  acidity  would 
produce  any  significant  beneficial  results.  Without  the  confidence  that  the 
associated  increases  in  the  cost  of  electricity  and  associated  negative 
economic  impacts  would  produce  commensurate  benefits  in  the  improvement  of  the 
environment,  we  recommend  that  you  do  not  support  acid  rain  legislation.  We 
do,  however,  recommend  continued  support  for  the  vigorous  research  effort 
presently  under  way  to  develop  an  objective  and  sound  technical  basis  on  which 
to  make  responsible  decisions  in  this  important  matter,  and  to  develop 
improved  coal  utilization  technologies. 
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June  10,  1988 

John  F.  Williams 

RR  #2,  Box  295 

North  Vernon,  IN  47265 


Representative  Phillip  Sharp 
U.S.  House  of  Representatives 
2452  Rayburn  House  Office  Building 
Washington,  D.C.  20515 

Representative  Sharp: 

This  letter  is  in  reference   to  your  meeting  at 
Indianapolis  reference  acid  rain.   I  wanted  to 
voice  my  opinion  in  support  of  your  actions  to 
clean  up  our  air, water  and  soil. 

I  will  not  be  able  to  make  this  meeting  and  thus 
this  letter  is  written  in  my  stead.   Any  legislation 
to  promote  elimination  of  acid  rain  has  my  support. 

Sincerely, 

John  F.  Williams 


,M 
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527  N.  Oakland  Ave. 
Mishawaka,  IN   46544 


The  Honorable  Philip  Sharp 
U.  S.  House  of  Representatives 
2452  Rayburn  House  Office  Building 
Washington,  D.C.   20515 


Rep.  Sharp! 


I  recently  heard  that  you  will  be  in  Indianapolis  on  June  20  to 
conduct  a  hearing  on  what  Indiana  citizens  think  about  acid  rain. 
Unfortunately,  I  will  be  unable  to  attend  this  hearing.   However, 
I  would  like  you  to  place  this  letter  in  the  official  hearing 
record. 

I  care  about  cleaning  up  acid  rain  pollution!   The  time  has 
come  to  stop  studying  the  problem.   We  must  begin  to  take  urgent 
action.   Whatever  utility  rate  increases  come  about  from  controls 
on  acid  rain  pollution,  we  must  be  prepared  to  sacrifice  a 
certain  amount  to  achieve  a  greater  degree  of  safety  from  this 
type  of  pollution. 

Costs  are  relative.   Acid  rain  kills  crops  and  reduces  crop 
yields  significantly.   Certainly,  the  health  costs  through 
premature  death  and  heart  disease  would  offset  much  of  the 
cost  of  pollution  controls  for  utilities.   And  much  more 
directly,  the  damage  to  lakes  and  streams  (particularly  in 
Indiana)  and  trees  has  an  adverse  economic  impact  on  recreation 
dollars  across  the  country. 

As  Chairman  of  the  House  Energy  Subcommittee,  you  are  in  a 
position  to  do  something  about  acid  rain.   I  hope  you  will  act 
wisely  to  solve  one  of  our  most  pressing  problems. 


Sincerely, 
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6?0  iVls-eie^ood  Ave. 
Anc'erson,  IM  4P.012 
Jure    14,    19SP 

The  Honorable?  Philin   Sham, 
U.S.    House   of  Keoresentatives , 
P452   Ravburn   hous3    Office   Elr'p., 
'Vashlrp'^on,    D.O.    20515 

Dear  Mr.    Sharp: 

Since  I  will  not  be  et  your  Indianapolis  heai^inc  on  June  20 
rep-ardinp  clean  air,  I  ask  that  this  letter  -nay  be  nlace'^  in 
the  of^i:;ial  hearin?  record. 

■Vlth  all  the  accumulated  scientific  and  observable  evid°rce 
that  acid  rain  does  indee'^  exist  and  that  it  is  nf^catively 
a-ffectinp  our  environment,  I  can't  understand  why  there  has  been 
so  much  controversy  and  delay  in  lecislatine  effective  controls. 

I  believe  acid  rain  is  damaeirp  our  forests,  narticularly  ever- 
greens; I  believe  acid  rain  is  des*"royine  fish  in  our  lake",  and 
I  believe  acid  rain  is  low^rinp  cron  yield??,  to  say  nothing  of 
nollutlne  our  air. 

■■/e  are  already  oayinp-  a  ririce  for  acid  rain,  I'm  willing  to  Day 
a  nrloe  for  the  control  of  acid  rain  and  that  control  needs  to  be 
given  preater  impetus  NOW. 

I  appreciate  your  efforts  in  this  direction. 

Thank  you. 


Sincerely, 
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1522  Hebron  Church  Road 
Henryville,  IN  47126 
June  13,  1988 


The  Honorable  Phillip  Sharp 
U.S.  House  of  Representatives 
2452  Raybum  House  Office  Building 
WashingtCTi,  D.C.  20515 

Dear  Represeitative  Sharp: 

I  regret  I  cannot  be  in  Indianapolis  on  June  20th  during  your  visit 
there,  but  I  want  you  to  know  my  veiws  about  acid  rain.  I  request 
that  my  letter  be  placed  in  the  official  hearing  record. 

I  live  near  the  Clark  State  Forest  in  Henryville,  Indiana  and  can  see 
the  damage  acid  rain  is  doing.  I  can  see  the  forest  deteriorate  due  to 
the  pollution  frcm  acid  rain.  The  trees  are  not  as  full  and  lush. 
They  look  scraggly  and  unhealthy  and  under  stress. 

I  work  near  Louisville,  Kentucky  and  the  air  is  so  filled  with  the 
polluticn  it  appears  you  could  cut  it  with  a  knife.  The  ozone  level 
is  in  the  unhealthy  range  more  than  half  the  surmier! 

I  have  two  young  children  and  I  fear  for  their  health.  Already  one  son 
is  exhibiting  signs  of  allergies  in  part  due  to  the  air  he  has  to  breath. 

I  care  about  Acid  Rain  and  Air  Pollution  in  Indiana  and  do  not  mind 
having  to  pay  higher  taxes  for  Clean  Air  and  a  healthy  environment. 
I  feel  if  we  do  not  spend  money  now  to  take  care  of  the  problem,  we 
will  be  paying  much  more  later  in  the  form  of  higher  medical  bills, 
higher  food  bills  due  to  poorer  crop  yeilds,  and  in  lessening  aesthetic 
beauty  of  our  forests  along  with  a  decline  in  their  ccnniercial  value. 

PLEASE  take  action  and  tackle  the  Acid  Rain  problem  and  reauthorize  a 
strong  Clean  Air  Act  as  soon  as  possible.  The  time  for  more  talk  and 
study  is  gone.  We  need  action  taken  now  without  further  delay. 

Thank  you  for  your  consideration  of  this. 

Sincerely  yours  for  Clean  Air, 

9riA>^^ — ' 

Deborah  Hackman 
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June  13,  1988 

The  Honorable  Philip  Sharp 

U.S.  House  of  Representatives 
2U52  Rayburn  House  Office  Building 
Washington,  D.C.     205l5 

Dear  Hon.  Sharp: 

CLEAN  AIR???????   les,  TES,  YES. 

Let  us  first  take  into  consideration  the  fact  that  clean  air: 
pure  air  is  the  number  1  requirement  of  the  human  body,  — 
even  more  urgently,  constantly  and  continuously  required, 
physiologically,  in  your  body,  in  my  body,  and  in  the  bodies 
of  the  clean  air  opponents  —  yes,  more  constantly  required 
than  water  or  food. 

Clean  air,  so  urgently  needed  every  minute,  throughout  the  feuman 
body,  that  a  deficiency  is  life-threatening. 

The  physiologists  londerstand. 

The  conservationists  understand. 

Can't  the  opponents  be  made  to  understand??? 

The  Clean  Air  Act  should  be  supported  by  every  individual  and  by 
State  and  Federal  Governments. 

Power  to  you  in  the  Indianapolis  meeting,  and  in  every  effort  made 
to  meet  our  basic  needs. 

May  you  and  your  associates  be  the  powerhouse  you  deserve  to  be. 

100^  success  to  you  in  every  effort  you  put  forth. 

Sincerely, 


oincereiy, 
Katnerine  M.  Roehl 


10189  Pretty  Lake  Trail 

Plymouth 

Indiana         U6563 
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212  ii.  Mavajo  Drive 
rtest  l^afayette,  IN  4'7906 

June  Ik,   1988 


The  Honorable  Philip  iiharp 
U.i).  House  of  Representatives 
2^52  Raybum  Building 
Washington  D.C.  20515 

Dear  Representative  ijharp: 

We  cannot  be  in  Indianapolis  June  20th  to  voice  our  concern 
about  acid  rain,  but  we  wanted  you  to  know  that  we  feel  it  is 
urgent  that  Congress  act  now  to  stop  this  environmental  onslaught. 
Acid  rain  is  seriously  damaging  our  trees,  our  crops  and  our  rivers 
and  lakes.   Studies  indicate  that  it  is  dangerous  to  our  health. 

No  more  studies,  no  more  delay.   Urgent  action  needs  to  be 
taken  now  to  stop  acid  rain.   Thank  you  for  the  time  and  effort, 
you  personally, are  putting  into  this  project. 


Sincerely, 


-ixt.i/«- 


iL^^, 


^..J^ 


Charleni  Stone 
Shelley  Stone 
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SHARON  ROSENBARGER 
3200  ZOAR  CHURCH  RD. 
CORYDON,  IN  47112 


June  13,  1988 


J,.^ 


Mr.  Phillip  Sharp 
U.  S.  House  of  Representatives 
2452  Rayburn  House  Office  Bldg. 
Washington  D.C.   20515 

Dear  Mr .  Sharp , 

I  am  writing  to  you  regarding  the  meeting  concerning  "Acid  Rain"  in 
Indianapolis,  Indiana  on  June  20,  1988.  Although  I  cannot  personally 
attend  this  meeting  I  wanted  to  have  my  views  known. 

I  am  23  years  old  and  am  becoming  very  concerned  about  the  future  of 
the  world.  Acid  Rain  used  to  be  something  that  was  everywhere  but 
here.  Well,  that  isn't  so  anymore.  Every  year  we  hear  more  and 
more  about  the  subject  and  I  think  it's  time  we  start  doing  something 
about  it  before  its  too  late.  Its  time  for  the  government  to  take  a 
stand  on  acid  rain  and  start  controlling  the  pollution  of  factories 
and  automobiles  everywhere  so  we  can  get  this  problem  under  control. 
Acid  rain  has  already  taken  a  larger  toll  than  most  realize  and  it 
can  only  get  worse  if  we  don't  do  something  about  it  now,  not  later. 

Please  try  and  get  the  word  out  that  acid  rain  is  something  we  can  do 
something  about  but  we  must  get  started  now.  We  only  have  one  world 
and  we  have  an  obligation  to  take  care  of  her  and  protect  her  not 
only  for  ourselves  but  for  future  generations  to  come. 


Sharon  Rosebarger 
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June  15,  1988  '  *  J  /•  , 


Jennifer  McMonigle 
3600  Lotticks  Lane 
Corydon,  Indiana  47112 


The  Honorable  Philip  Sharp 
U.S.  House  of  Representatives 
2452  Rayburn  House  Office  Building 
Washington,  D.C,  20515 

Dear  Representative  Sharp: 

I  am  aware  that  you  will  be  holding  a  meeting  in  Indianapolis  on  June  20 
to  hear  citizens  thoughts  on  acid  rain.   I  am  unable  to  attend  the  meeting, 
however,  I  did  wish  to  express  my  views  on  the  subject,  and  request  that 
this  letter  be  entered  into  the  official  hearing  record. 

I  have  been  concerned  about  acid  rain,  since  I  first  heard  the  term  more  than 
eight  years  ago.   Since  that  time,  evidence  has  been  mounting  that  acid  rain 
is  a  real  threat  to  our  Earth.   The  Black  Forest  in  Germany  has  been  in  decline 
for  several  years,  due  to  acid  rain.   The  Sugar  Bush  in  Canada  is  in  decline, 
due  to  acid  rain.   Thousands  of  North  American  lakes  and  streams  have  been 
acidified  beyond  the  capability  of  supporting  acquatic  life,  due  to  acid  rain. 
Crop  yeilds  are  down,  resulting  in  losses  of  1-2  billion  dollars  annually, 
due  to  acid  rain.   Yes,  the  evidence  is  mounting,  but  still,  no  action  has 
been  taken  to  control  the  problem. 

Acid  rain  seems  to  be  a  problem  people  (including  our  government)  think  only 
affects  people  elsewhere,  not  in  their  own  backyard.   This  is  definitely  not 
the  case.   My  sister,  while  living  in  Floyd  Knobs,  Indiana  (a  semi-rural  area 
across  the  river  from  the  Louisville  Metro  Area)  conducted  her  own  impromptu 
test  of  the  acidity  of  the  rainfall.   After  a  period  of  "Moderate"  pollution 
(as  judged  by  the  Air  Pollution  Control  Board  of  Jefferson  Co.,  KY) ,  she  tested 
the  rainfall  using  litmus  paper.   For  the  first  30  minutes  of  moderately 
heavy  rainfall,  the  water  had  the  acidity  of  vinegar! !   And  this  test  was 
conducted  over  three  years  ago.   Acid  rain  is  definitely  a  problem  which  must 
be  considered  to  affect  the  Indiana  area,  as  well  as  the  rest  of  the  country 
and  the  world. 

Acid  rain  is  only  one  of  the  problems  which  arise  from  the  high  level  of  air 

pollution  which  our  country  now  faces.   I  work  in  Louisville,  Kentucky  and 

during  the  summer  months  it  is  appalling  to  drive  to  work  and  see  the  hazy 

brown  skies  in  the  morning.   From  the  window  of  my  16th  floor  office,  I  have 

a  nice  view  of  Floyd  Knobs  on  the  Indiana  side  of  the  Ohio  River  on  a  clear 

day.   During  the  summer,  however,  there  are  times  when  they  are  totally  obstructed 

by  the  smog  and  haze.   It  is  definitely  not  a  pleasant  sight.   Just  one  day 

ago,  on  June  14,  the  Ozone  Level  as  reported  by  the  Jefferson  County  Air  Pollution 

Control  Board  reached  the  highest  level  in  five  years!! 

I  believe  that  strict  controls  are  needed  and  should  be  implemented  in  order 
to  reduce  drastically  the  air  pollution  which  is  slowly  killing  the  people, 
plants  and  animals  of  our  country  and  the  world.   If  it  means  that  the  general 
public  must  bear  part  of  the  cost  (increases  in  utility  bills,  higher  automobile 
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costs,  or  a  raise  in  taxes  dedicated  to  clean  up  and  prevention  of  pollution), 
I  am  willing  to  pay  my  share!   However,  I  believe  the  big  polluters  (industry) 
should  also  pay  their  fair  share.   After  all,  besides  automobiles,  they  are 
the  main  cause  of  our  low  quality  of  air  in  this  country.   I  think  it  is 
imperative  that  industry  be  required  to  install  scrubbers,  air  pollution  control 
devices,  etc.  in  their  plants  NOW,  before  the  problem  grows  to  larger  proportions. 
As  for  the  problem  of  pollution  generated  by  automobiles,  maybe  it  is  time  that 
we  begin  to  push  harder  to  remove  older,  more  polluting  vehicles  from  the  road, 
and  require  that  deisel  powered  vehicles  also  have  more  stringent  exhaust 
standards.   Possibly  more  money  should  be  spent  on  public  transportation  systems 
in  order  to  reduce  the  need  for  every  man,  woman,  and  teenager  to  have  a  car 
to  transport  themselves  to  their  destinations.   I  realize  that  it  will  take 
money,  lots  of  money  to  solve  this  problem.   But  is  it  really  cost-effective  to 
ignore  the  problem  because  it  will  "cost  too  much"  to  remedy,  and  instead  poison 
our  atmosphere  past  the  "point  of  no  return"?   Is  saving  human  lives  too  costly? 
Is  preserving  our  wildlife,  plantlife,  and  countryside  from  irreversable  damage 
less  important  than  the  corporate  profit  margin?   I  don't  believe  so. 

We  only  have  one  world  on  which  to  live.   We  can  choose  to  care  for  and  nurture 
the  environment  and  all  it  contains,  or  we  can  choose  to  leave  the  problems 
unsolved  and  ignored.   I  firmly  believe  that  the  pollution  and  degradation  of 
our  world  is  an  issue  that  MUST  BE  ADDRESSED  NOW,  before  it's  too  late.   This 
is  not  a  problem  that  we  can  afford  to  put  off  until  "later",  when  it  may  be 
more  convenient.   It  may  be  too  late,  then.   Our  children  and  future  generations 
deserve  a  safe  and  ecologically  sound  world  to  live  in.   They  do  not  deserve  to 
inherit  the  problems  of  a  generation  who  would  not  face  up  to  the  problems  that 
pollution  and  ecological  rape. 

As  the  Chairman  of  the  House  Energy  Subcommittee,  I  urge  you  to  please  put  the 
interest  of  the  common  man,  of  the  Earth  we  live  on,  and  of  future  generations 
and  your  children  above  that  of  the  Profit  Motive  in  order  to  stop  the  problem 
of  environmental  and  air  pollution  before  we  reach  that  "point  of  no  return". 

This  is  a  problem  that  we  cannot  afford  to  leave  for  our  children  to  resolve. 

Thank  you  for  your  time,  and  I  hope  that  you  will  demonstrate  that  you  really 
do  serve  the  people  of  Indiana  and  the  nation  by  coming  up  with  a  fair  and 
effective  means  to  solve  the  problems  of  acid  rain,  air  pollution,  and 
environmental  degradation. 


Sincerely, 


ZhM(rxA.J._^ 


innifer  K.  McMonigle      ^ 
Citizen  of  Indiana 
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June  11,  1998 


Dear  Representative  Sharpi 

I  understand  you  are  holding  a  hearing  in  Knd ianapftlis, 
Indiana  on  June  20  concerning  the  subject  of  acid  rain.   I  am 
sorry  I  will  be  unable  to  attend  this  hearing. 

I  did  wish  to  let  you  know  that  I  believe  acid  rain  is  a 
national  concern  and  certainly  not  a  local  issue  alone.   It  may 
be  a  man-made  problem  but  not  an  easy  problem  to  be  controlled 
by  man. 

My  husband  and  I  built  in  a  beautiful  area  of  wild  growth 
which  included  pines,  oaks,  redbud,  and  many  other  types  of 
trees  and  bushes.   Theye  plants  were  in  the  best  of  health  at 
that  time  which  was  about  eleven  years  ago.   In  the  past  three 
to  five  years  we  have  been  fighting  the  loss  of  many  white  pines. 
They  may  die  over  a  period  of  a  year  or  in  a  matter  of  a  few 
weeks.   We  had  them  tested  for  insect  and  disease  infestation, 
root  damage,  etc.   No  evidence  was  found  as  to  a  normal  cause  for 
their  weakening  and  death.   All  that  we  learned  was  that  the  trees 
were  under  a  great  amount  of  stress. 

I  just  read  a  statement  which  read, "The  park's  (Indiana) 
fragile  ecosystem — particularly  Jack  and  White  pines — has  suf- 
fered visible  damage."  (NWF  ACTION  ALERT,  June  7,  1988.)   I 
have  wondered  in  the  past  if  acid  rain  could  be  at  "the  root" 
of  our  pine  decline,  now  I  am  more  worried  that  acid  rain  pollu- 
tion may  be  the  cause. 

I  feel  powerless  to  stop  such  future  disaster  to  our  envi- 
ronment and  ourselves.   I  can  only  hope,  by  adding  my  voice  to 
others  who  are  concerned,  that  some  action  by  our  government  will 
stop  this  form  of  pollution.   Please  do  your  best  to  bring  about 
successful  legislation  for  clean  air.   I  would  like  for  my  letter 
to  be  placed  in  the  official  hearing  record.   Thank  you. 


Sincerely, 
^X/tt       Suzanne  Huntsman 
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6/14/88 


Dear  Congressman   Sharp,  ^U^ 


4  '^^ 


As  Chairman  of  the  House  Energy  Subcommittee, you  are  holding  a 
hearing  in  Indianapolis  to  find  out  how  much  the  citizens  of  Indiana  care 
about  acid  rain. Unfortunately  I  am  unable  to  attend  your  hearing  to 
strongly  voice  my  opinion, so  I  thought  I  would  write  you  a  letter  in  hopes 
that  you  would  use  it  in  the  official  hearing  record. 

As  you  know, acid  rain_iilis,-Xt~k411s  crops, it  kills  fish, it  kills 
plants, and  most  i  mportant  ^v^l^tkillg  paog^  e . 1 1  destroys  our  land, it 
pollutes  our  air, it  kills  otnr-ptants, and  it  harms  our  food  chain. So  vfhat 
are  vou  going  to  do  about  it? 


As  a  citizen  of  Indiana,!  ^«v(^CTD  RAIN  SUCKSJ:  am  not  proud  of 
it, and  as  a  citizen  of  Indiana. I  don't  want  it . Of— cotrfse  no  one  wants 
it. And  if  no  one  wants  it's  your  job  to  see  no  one  gets  it.We-as  a  nation- 
refuse  to  act. I'm  not  going  to  sit  around  and  let  this  thing  kill  me. I  want 
to  do  something  about  it .Unfortunately , all  I  can  do  is  write  to  people, and 
tell  them  my  opinion, and  hope  that  they  do  something  about  it. I  hope  to 
God, you  can  do  something  about  it. You  are  one  of  the  key  players  in  all  of 
•Congress  on  clean  air. Show  America  what  you  can  do  -  make  a  difference. 

Together, we  the  citizens  of  Indiana  , can  see  to  it  that  you 
return  to  Washington  aware  of  the  strong  concern  that  I , and  the  citizens  of 
Indiana  share  about  acid  rain. The  time  for  study  and  talk  is  gone .Action  is 
what  is  needed  to  be  taken . Thankyou  for  your  time, I  hope  I  used  it  well. And 
I  hope  that  you  recieve  this  letter  before  the  20th. Thanks  again. 


A  CITIZEN  THAT  CAKES. 

Eric  Wells 
7133Baring  pkwy. 
Hammon. INDIANA  46324 
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Jane  16,    19SS 


Thz  Honofiablz  PiviLip  ShoAp 
U.S.   Hooie  o{,  Rzpn.e^zntatl.vQA 
2452  RaybiOm  Homo,  Oj^t^-cce  BuAldlng 
Wou>hlngton,   V.C.    20515 

Vzofi  Wi.   ShaJip, 

I  mJit  not  bo,  abln  to  tAav^l  to  Indianapotid     to  voice,  my 
opinion  fizgcvidlng  oan  uAgznt  nddd  {^ofi  clzan  ouJi.     Jhz  add  Koln  pfioblzm 
OAZ  tzAJZlng  cinop{>,  -ut  e,nda.ngQM>  ouA.  hzalth  uxcth  poi>i>lblllty  of, 
>iQ,f>pin.atoKy  and  hz.anX.  dl^aa^z,  It  damagzi  ouA  Indiana  laku  and  ^t/izaiu, 
kltti,  il&h,  kllti  tAzeJ>  eXc.     I  ie.^  vdny  6tAongly  that  iomeXhlng  mu^t 
be  dom  to  ctdan  up  the.  ain.  we  bfieathz  and  depznd  on. 

I  am  fidque^ting  that  my  toXtzn.  be  place.  In  the.  o^^f^ldaZ.  heanlng 
fiecofid  cu>  a  6u.b-{>titate.  ^on  being  unablz  to  ipzak  in  pzuon. 

Thank  you  {^oA  any  help  you  can  give  on  thii  mattoA. 

Sincerely, 


„.--'  t-' 


-L^,       -f     J\0- C><. 'u^^  >- 


/ 


WtA.   BeveAZy  J.    Robinson 
5442S  TeAAace.  Lane 
South  Bend,    IM     46635 
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MRS  PAUL  E  BEELER 
51317  COUNTY  RD  " 
BRISTOL,  IN  46507 


51317  COUNTY  RD.  25   5^^ 


;U^n^  ^    £^*i^  ^^^    ^-     ^^^' 


(P  o-i^<9-v.-^A  ^         6'/,        ^    /- 
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•""'1<  1988 


RR  1 

Commiskey,  IN  47227 


June  10,  1988 


The  Honorable  Philip  Sharp 
U.S.  House  of  Representatives 
2452  Rayburn  House  Office  Building 
Washington,  D.C.  20515 

Dear  Congressman  Sharp, 

I  will  not  be  able  to  make  the  June  20,  1988  hearing  re  acid  rain  in  Indianapolis. 
In  spite  of  that  I  wanted  to  write  to  tell  you  that  I  support  any  and  all  efforts 
to  clean  up  our  air  and  stop  the  increasing  incidence  of  acid  rain. 

I  know  that  you  are  aware  of  all  the  environmental  and  health  consequences  of  our 
country's  exposure  to  this  growing  menace  and  trust  that  you  will  do  all  in  your 
power  to  help  solve  this  problem. 

I  ask  that  this  letter  be  Included  as  part  of  the  official  hearing  record. 

Thank  you. 

Respectfully, 


Ed  Guljas      "^ 

RR  1 

Commiskey,  IN  47227 
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June   75,    198S 

Vzpn.e^&nt(vUvz  VHaJL  ShoAp 
U.S.  Hou^^  o^  Re.pfizi ^nciti\Je^ 
2452  RaybuAn  Home.  (/|$($^ce  Btuldlng 
WcLihington,   V.C.        2051 S 

RE:     thi  CZ^an  AiA/Acld  Rain  me.&ting  to  b^  hzld  In  IndianapotU  on  June  lOik 

VzoA  RzpfioMintativt  ShoAp, 

Thank  you  veMj  mach  ^oA  ctxAlng  znoagh  about  the.  aJji  we  bAzalhe.  to 
hold  a  cltlzdYUi  hdonlng  -in  ouA  oAza. 

I  MiU.  not  be     abl^  to  attznd  thz  June  20th  mteXAjng,   but  Mould  tike, 
to  Izt  you  and  youA  aommlttez  knou)  that  I  am  tAuly  wonAizd  about  the  eUecti, 
0(5  acild  fuain  has,   on  ouA  f^oAeAti,    cAopi.,   lakeA  and  In  tuAn  ouA  gfwund  MateA. 
The  longeA  we  Aeia&e  to  act  the  Mon^e  the  pAoblm  become. 

Will  you  please  place  thit.  letteA  In  the  oOiclal  heantng  AzcoAd  of, 
the  meeting  ai,  onotheA  concerned  citizen? 

Thank  you  again  ^oA  youA  concern  and  awoAeneii  oi  the  citizens   ieetingi 
about  cleaning  up  acle  naln  pollutions  and  getting  legislation  to  contAol 
thl6  veniy  Impontant  and  damaging  ptoblem. 

Slncexely, 

MalcCne  TAouibnldge 

R«J       Box  240 

Etna  GAeen,    IN         46524 
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MCMO    FKOM... 

28  T^.    toby  DriveJU"  I  »  l9«8 

Anderson,    IN        46012 


OuH^vi 


vxc^  (K  ^.eb-Wl^  (i^^LWvic^> 
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/:i^^-u^^  m^ 


OUN  1 « 1988 


ivu  5^  /  (>^  "^/Pf-.p 


dU^M^    Lo 


A/a<^/^c7/f:tr  '  <L/L  . 


g^A 


(y^Q^CQA.-rsa^  .'s>vi.<M.p 


Uajl  c?ns 


Q(^hQ..    ^^x 


I 


^ 


!.<z.a—  (^h^ .  Cf  iJ^ru-r^-  OJ^ 


Ix.^i.'/L^    (_ 


.  A^rd- 


C^^c 


--—    //y^sfu* 


■^L'i^i't^^ 


■^ 


922  Nachand  Ln  2 


Jeffersonville,  IN  47130 


-"■|>,<-» 


•^i^ 


'j§^- . 
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JUN  1^1988     9^^^./^-^" 

^^-i-c  ^.^^^^  yfcc ' ' 


^JLU^^i^^^ 


yTu^^M^^A"^ 


/^SU£^*J^' 


■y^<t^^^^  ' 


■-'.-fflM- 


(V/z^jeiA/^ 


/¥^^ 


'ei0»t*f 


(l^eu-,.vl<^,  :z^  /^^ 
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JUNUW 

-VW  ^ojd^  -vVjdJ^    oAV  -"tW  SoxiiS>S  \t^  -^Vjo  o^oAV  v(v^iiJ(vS  x^JsVVi^Ci 
0^^  OsS  \W  Sife^i^^  or)ftj^   ^^^^  S\rti.  4W.v\  Scn~>o.  >  ^ 


•  tvvcejr' 


1148    Tinchdir   RSad 
Mooresville,    IN         46158 


XI  v.>oouW  VvVj=-  -vV/-xs.  ^VcbXiiX  '\v^  -VW  o^  vcJvc*^  VsuiJc'^vMi  vreiaixo.. 
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JUH201988  ^/^y^^ 

^<^^  jSd,  tP    Q^x-fu-^^^ii^ <:7^  QjijLj^^  Qjui.   _Ci-Xi!f^  ji/ur  .yi^t^ c&^<~J-^  /a 


^    T^ 


Qj^C  ^ 


jd^-^xd' . 


5V  -^L/i-Myi     )46ur  -'^'^   i,rtr<-<^-<,-  ^<,t.'-tX/  ij<<i_/?Z,<^-x.'Lcy' ,^c^ 


Ol^j^-^^n^juy^-n^^i 
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v\\Ht^' 


June   16,    1988 

Wiiliaai  L.  Kelly 

P.O.  aox  528 

Portland,  Indiana  47371 

Ttie  HOiiora»le  phil  Stiarp 
House  of  Representatives 
2452  ilay»urn  House  Office  Bids. 
Wastiinfiton,  D.C.  20515 

Dear  Representative  Sharp: 

I  rejretfully  am  unable  to  attend  the  clean  air  conference 
in  Indlanpolis  June  20,  due  to  prior  commitments. 

I  feel  that  it  is  time  that  we  stand  responsible  for  our 
actions  and  betin  the  long  process  of  cleaning  up  our  environnent. 
We  can  no  longer  continue  to  pollute  the  atmosphere  and  our  water 
resources  as  we  neglectfully  have  in  the  pasti 

icid  rain  is  only  a  small  part  of  trie  problem,  but  has  a 
lar^e  overall  effect.   Since  the  industrial  concerns  are  major 
contributors  to  this  pollution,  I  strongly  support  legislation 
which  will  limit  tneir  pollution. 

Thank  you. 
Yours  truly, 


William  L.  Kelly    ' 
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June  20,  1988 


Representative  Phil  Sharp 
U.S.  House  ot  Representatives 
Washington,  D.C.  20515 

Dear  Representative  Sharp: 

Because  of  our  schedules,  we  were  unable  to  attend  the  June 
20th  meeting  in  Indianapolis  regarding  the  important  Acid 
Rain   topic.   This  should  in  no  way  reflect  our  lack  of 
concern  over  this  issue.   We   feel  emissions  and  other  acid 
rain  antecedents  need  more  extensive  curtailment  in  the 
midwest  region,  including  Indiana. 

Your  record  shows  that  you  are  indeed  aware  of  the 
consequences  of  acid  rain,  so  we  will  not  review  them  here. 
But  we  encourage  you  to  continue  your  course  in  getting  the 
strong  acid  rain  proposal  through  the  House.   We  feel  that 
our  health  as  well  as  our  natural  resource  heritage  is  at 
stake.   Preserving  these  vital  assets  must  take  precedence 
over  higher  utility  bills  or  any  industry  objections. 


Thank  you  for  considering  our  view. 


^^ 


Sincerely, 


^^-^.^^^■>tJ 


Philip  R.  Berck.  Ph.D. 
Ruthann  R.  Berck,  O.D. 


-n-«l_ 
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^U>VUL  oo,    IS?? 


U.S.      HSUJU.     &.^      I^A.UjMlIjaCijLUJ 


^^  a^  >uu^  ^-^--^  ^  ^^^Lu..    a^/u^ 

^   +       vJuto     W-^i-M    ^<-^t^    XUiAXL.     W^    "-^^    T 
C^.    V^^    -^     —^    ^*-    ^    ^   ^'    ^    ^ 

Ujo^   flucXceio    rvuj.^  -^    ^  IJ 
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TVte   HoN^OCAftLE  PHILIP   SVU.12.P 

IA.5.   Htoa$e  OP  eep«e  ie^iTATivjes 
24SZ     CAVeaesi    Mcuse    or=>c€    ©U)6. 
VJASU  i>06,TOVi,    k'-C.      2oSl£ 

(2f»iisi  (-^eAeihie.  women  Vo«.  riAvje  soieputep  iNi  iviotAKiAPous.  x  am  ©c- 
■neeKguv  cooceieweD  Aootcr  iHts  issue  6m.t  x  ah  euEJVsgD  to  see  that 
You.    A«te     tAti'^is   "we    cppc*Tu>inv    it)  p*^  c>ur     tuouc   opiuioJ   o»i  wis 

CL^*^    At*Z-     61 U,       ,     Pft«nA»ai->i'       fcUSlviesi     *«iO     l^lp^M■I«1f     eCPeeS^iTATldeS     WHO    f^AR, 

TUe     ECotvJOrAio    lAPAcr      OF     HAVi»^€»      "m     OjEaO    iaC   Tv^e   A»<e..      X     e©dJie     Tv^T 

K0^i5uJles      TO    CUJ2<5        /<jD     (2AiNi     fbUUJlOKi       WllX-     HJBVlTAfouy      CAu.se       au5i-»c, 

lite 

Uriv-nV    (ZAie    i»JaeeA^es     our     r    a*\    hci«j&    ce>-V^ee»Jeo     Aeoutx"  ^  oes'nt.ucn<J&  a>jp 
coSTi-V    infAcr     oJHic>4    AcAp  BAikJ     tou-anoi     Uas    o^J    <5u»z-  a>ivieoviKe»Jr:     x»4 
AOpin(>i   "TO     utof    DA«"v\6e      AjJo     Oestcucnoi     of    ouiz.    Ttoeesr,    ua*:^  ,  AMD   Stkcam 
HAmtats  ,    Ac»o  e*,i4      ReptzcsevJTs    A     3eitiou4    ^>♦ee^^     to  ^u>1Ml   hq^th. 

njJSTOVO       OF        MAiKlTAiMnOe*       l2€AScv^A9ue       aTlCnV      «ATe&       BV     ADLOWiklO,    TMIS 

Type    op    foLi-a-noa    tb    Peicsisr     iaJ'TM    utrvg.    OAerAiLKB^T  ,    x  ^^louJU)  fKCP^e  iDsee 
TUAT    evBcV    EFKjer     iiJAs    nAoe      id    peesceufc     A>e.   <suai-\W  .      tw**j*c  yova'  ftK. 
Vou(«-  TWA*.   .     5>NCE-     r     Will      ^^OT     6e     At    iwe     U€».Ciwi<l      OKi     3U*Je     2o^,     Odiu-O 
•mis    LSTTeie    PLCMe    Be-    i»Ju-u-pe>:>    lu   -me    orpioau     i+eAeihiG,    e£c£«i>    ^  tmat  hV 
opivivoW    ^f^'iA,   ^e    coki^ipeccD     as    a    srcoKis     pijca    ^«xa-   »^BKSaces   it>   co^veou 
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Susan  Snyder 

Route  3      Box  165 

New  Castle,    IN     41362 

June  19,    1988 

The  Honorable  Philip  Sharp 
U.S.    House  of  Representatives 
2452  Rayburn  House  Office  Building 
Washington,    D .C .       20515 

Dear   Mr.    Sharp: 

Since   I  will   be  unable   to  attend   your  hearing  in   Indianapolis   tomorrow,    I 
wanted   to  write  and  encourage   you   to   take  a    strong  stand   on   our  acid  rain  problem 
As   you   should   already  know,    acid   rain  kills  crops  by  poisoning  and   starving    the 
roots,   resulting   in   a   loss  of  one   to   two  billion  dollars  per   year.      It  also  is 
damaging  lakes,    streams,   and   forest   systems  here  in   Indiana   and   in  many  other 
parts  of  the   United   States  and  Canada. 

As  Chairrmn  of  the  House  Energy  Subcorrmittee,    I  am  sure  that   you  are   tired 
of   talking  about   this  problem  and   realize  it   is  now   time   to  do  something  about 
it.      Urgent  action  is  needed  now!      So  with  your  help  we  can  get  a    tough  acid 
rain  program  started  and   get    the  Clean  Air  Act  reauthorizated   soon. 

Thank   you  for    taking   a   stand   for  a    clean,    healthy  environment  and  I  hope 
that   you  will  continue   to  support   good   environmental   legislation  in   the  future. 
Sincerely, 


Susan  Snyder  \^ 


! 
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R.  R.  1,  Box  151A 
Milroy/  Indiana   46156 
June  13,  1988 


% 


J.^ 


% 


The  Honorable  Philip  Sharp 
U.  S.  House  of  Representatives 
2452  Rayburn  House  Office  Building' 
Washington,  D.C.   20515 

Dear  Representative  Sharp: 

I  understand  that  you  will  be  in  Indianapolis  Monday,  June 
20,  1988,  to  conduct  a  meeting  with  citizens  of  Indiana  to  get 
their  opinions  on  the  acid  rain  problem.  As  you  know  from 
meetings  in  Rushville,  Indiana,  this  is  a  special  concern  of 
mine. 

In  additiion  to  the  tremendous  damage  being  done  to  our 
beautiful  national  buildings  and  monuments  of  limestone,  the 
following  problems  become  more  and  more  evident: 

1.  Damage  to  lakes  and  streams  is  becoming  evident. 
Where  once  we  had  about  a  dozen  varieties  of  edible  fish  in  our 
creek,  we  now  have  only  carp. 

2.  Damage   to  crop  land  -  either   requiring   excessive 
investment  in  lime  or  resulting  in  soil  which  will  not  grow  many  Mi"'^^-^  ''t- 
crops . 

3.  Increasing  sulfate  and  nitrate  air  pollution. 

4.  And,  one  of  the  saddest  of  all  effects,  the  damaging 
and  killing  of  the  large,  beautiful  and  productive  forests  of 
the  midwest,  northeast  and  southern  Canada.  Many  pines  and  ash 
are  dying.  The  nursery  botanists  can  find  no  insects  or  any 
other  known  damage.  It  is  theorized  that  much  of  the  damage  to 
these  trees,  and  their  gradual  decline,  is  due  to  air  pollution 
and  acid  rain. 


Please  urge  your  committee  to  act  soon,  before  our  forests 
are  gone.  If  it  were  at  all  possible,  I  would  attend  the 
meeting.  However,  I  cannot  and  I  do  want  you  to  receive  my 
opinion . 


Sincerely, 


:X/ 


Carolyn  H.  Cleland  (Mrs.  Arthur) 


ACID  RAIN  OVERSIGHT 


WEDNESDAY,  JUNE  22,  1988 

House  of  Representatives, 
Committee  on  Energy  and  Commerce, 
Subcommittee  on  Energy  and  Power, 

Washington,  DC. 

The  subcommittee  met,  pursuant  to  notice,  at  1:45  p.m.,  in  room 
2322,  Rayburn  House  Office  Building,  Hon.  Philip  R.  Sharp  (chair- 
man) presiding. 

Mr.  Sharp.  The  subcommittee  will  please  come  to  order. 

This  is  the  fourth  of  a  series  of  oversight  hearings  our  subcom- 
mittee has  been  holding  on  acid  rain.  Just  this  past  Monday,  we 
held  a  field  hearing  in  Indianapolis.  There,  we  learned  of  the  enor- 
mous costs  that  many  acid  rain  proposals  would  have  on  our  coun- 
try's heartland.  We  also  learned  that  there  are  many  in  Indiana 
who  are  willing  to  talk  about  the  acid  rain  problem  and  to  explore 
whether  and  how  it  might  be  solved  without  doing  irreparable 
harm  to  the  Midwest. 

At  our  initial  hearing,  we  heard  from  the  scientific  community. 
We  learned  that  there  is  a  scientific  consensus  that  acid  rain  is  a 
problem  caused  by  sulfur  and  nitrogen  pollution.  However,  there  is 
no  consensus  about  how  much  emissions  should  be  reduced  and  by 
when.  The  specifics  of  an  acid  rain  control  program  cannot  be  de- 
termined apparently  at  this  point  by  science.  Those  specifics  are 
the  responsibilities  of  legislators  and  must  balance  environmental 
risks  against  socio-economic  costs. 

Last  week,  the  subcommittee  explored  the  role  of  electricity  con- 
servation as  a  compliance  strategy  for  acid  rain  controls.  We 
learned  that  conservation  could  save  utilities  and  their  ratepayers 
billions  of  dollars  in  control  costs.  Conservation  is  also  an  incred- 
ibly important  weapon  against  global  warming.  We  certainly  do 
not  want  to  do  anything  that  would  discourage  conservation.  How- 
ever, we  also  learned  that  it  is  difficult  to  craft,  implement,  and  en- 
force conservation  as  a  compliance  strategy. 

Our  subject  today  is  clean  coal  and  acid  rain.  Many  will  say  that 
this  is  a  misnomer,  that  the  hearing  instead  should  be  called  clean 
coal  or  acid  rain.  It  is  interesting  to  me  that  both  sides  in  the  acid 
rain  debate  seem  to  imply  that  it  is  an  either/or  choice.  Many  in- 
dustry advocates  have  presented  the  Clean  Coal  Program  as  an  al- 
ternative to  acid  rain  controls.  In  contrast,  many  advocates  of  acid 
rain  controls  have  opposed  the  development  of  clean  coal  technol- 
ogies, fearing  that  the  Clean  Coal  Program  could  merely  be  a  strat- 
egy to  avoid  acid  rain  legislation. 
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I  firmly  believe  that  this  Nation  must  move  forward  to  develop 
and  demonstrate  new  clean  coal  technologies  for  environmental, 
energy  security,  and  economic  reasons.  I  also  believe  it  is  likely 
that  Congress  will,  at  some  point,  deal  with  acid  rain.  Thus,  if  acid 
rain  controls  necessarily  preclude  the  development  of  clean  coal 
technologies,  I  am  afraid  that  bodes  ill  for  the  further  development 
of  the  Nation's  primary  fuel  for  electricity.  If  there  is  some  way  for 
these  two  programs  to  complement  one  another,  everyone  will  ben- 
efit. This  is  what  I  hope  we  can  learn  more  about  today. 

Let  me  recognize  our  senior  colleague  from  the  full  committee, 
the  gentleman  from  New  York,  Mr.  Lent. 

Mr.  Lent.  Thank  you,  Mr.  Chairman.  It  is  a  pleasure  to  be  here 
at  this  final  day  of  hearings  on  this  subcommittee's  investigation 
into  the  acid  rain  problem. 

Today's  hearing,  like  the  three  preceding  it,  will  focus  on  an 
issue  key  to  the  resolution  of  the  acid  rain  problem,  the  issue  of 
clean  coal  technology.  In  particular,  we  will  be  trying  to  answer 
two  important  questions  today.  When  will  the  technology  be  com- 
mercially available?  And,  what  advantages  will  it  have  over  con- 
ventional control  technologies  in  reducing  emissions? 

The  past  3  days  of  hearings  on  acid  rain  have  demonstrated  some 
important  points.  First,  that  while  there  is  still  a  lack  of  consensus 
on  the  magnitude  of  the  acid  rain  problem  and  its  urgency,  many 
in  the  scientific  community  appear  willing  to  state  that  there  is  a 
problem.  Second,  if  we  are  going  to  pass  legislation  reducing  acid 
rain  emissions,  we  should  do  so  in  a  way  that  recognizes  a  role  for 
conservation.  Ignoring  the  important  role  conservation  can  play 
will  unnecessarily  increase  costs  at  the  expense  of  consumers. 

In  today's  hearing,  we  have  come  to  a  third  important  issue,  that 
of  specific  controls,  for  we  know  that  conservation  alone  cannot 
solve  this  problem.  On  this  particular  issue,  there  are  two  diver- 
gent and  ardently  held  positions.  The  first  says  that  clean  coal 
technologies  will  solve  the  acid  rain  problem  by  itself  if  we  are 
willing  to  be  patient,  and  the  second  says  that  clean  coal  technol- 
ogies are  only  an  excuse  raised  by  opponents  of  acid  rain  controls 
to  further  delay  action. 

Like  so  many  issues  we  have  addressed  in  the  past,  the  truth 
probably  lies  between  these  two  extremes.  Today,  we  will  try  to 
take  a  fresh  and  unbiased  look  at  clean  coal  technology  and  what  it 
can  offer  in  helping  us  to  solve  this  difficult  problem. 

Thank  you,  Mr.  Chairman. 

Mr.  Sharp.  Thank  you. 

The  gentleman  from  Ohio,  Mr.  Oxley. 

Mr.  Oxley.  Thank  you,  Mr.  Chairman.  I  appreciate  the  Chair's 
third  hearing  on  this  very  important  issue,  particularly  to  our  area 
of  the  country. 

The  efforts  by  many  people  here  in  Washington  and,  even  more 
importantly,  in  the  States,  relating  to  clean  coal  technology  do  not 
go  unrecognized.  Those  of  us  from  Ohio  are  proud  of  the  job  that 
we  have  done.  The  people  of  Ohio,  as  you  know,  Mr.  Chairman, 
passed  a  massive  bond  issue  to  fund  clean  coal  technology,  and  we 
have  been  the  recipient  of  quite  a  bit  of  Federal  matching  money 
to  continue  that  process,  and,  indeed,  the  initial  returns  are  very, 
very  encouraging. 
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We  are  hopeful  that  the  Congress  will  not  be  stampeded  into  a 
bill  that  would,  indeed,  close  the  door  on  this  emerging  technology 
just  at  the  time  that  it  is  starting  to  bear  some  fruit  and  to  show 
some  promise  for  the  future  in  the  use  of  coal  from  our  region  of 
the  country. 

Indeed,  it  is  difficult  not  to  be  impatient,  but,  at  the  same  time,  if 
you  look  at  the  NAPAP's  report  and  some  other  stisdies  that  have 
been  done,  I  think  one  has  to  be  encouraged  not  only  by  the  fact 
that  the  acid  rain  problem  has  at  least  been  moderated  if  not 
abated.  At  the  same  time,  we  have  seen  continuing  efforts  by  a  lot 
of  people  who  are  a  lot  smarter  than  we  are  in  providing  avenues 
whereby  we  can,  in  fact,  bum  Midwestern  coal  cleanly,  which  obvi- 
ously benefits  not  only  our  region  but  the  rest  of  the  country  as 
well,  and  including  our  friends  from  Canada. 

Most  folks  in  my  area  are  sa3dng  this:  Let  the  emerging  technolo- 
gy for  clean  coal  do  its  thing,  give  us  a  chance  to  show  our  stuff. 
Then  I  think  that  we  can  look  back  on  this  in  a  few  years  and  say 
we  were  the  ones  who  really  provided  the  opportunity  for  this 
emerging  technology,  one  of  the  breakthroughs  of  this  century 
which  really  does  help  everyone.  I  thank  the  Chair  for  his  indul- 
gence and  yield  back  the  balance  of  my  time. 

Mr.  Sharp.  I  thank  the  gentleman. 

Our  senior  Republican  colleague  on  the  committee,  Mr.  Moor- 
head  from  California,  has  a  statement.  He  is  normally  faithfully 
here  and  has  other  business,  and  we  will  put  that  in  the  record.  He 
may  be  joining  us  later. 

Another  of  our  colleagues  from  another  committee  who  is  very 
concerned  about  this  will  be  arriving  shortly.  I  think  what  we  will 
do  is  take  our  first  witness,  and  then  we  will  have  a  statement 
from  another  gentleman  from  Ohio. 

We  have  tried  to  structure  this  with  one  panel  so  we  can  have  a 
good  interchange  of  views  as  to  what  is  happening  and  what  can 
happen  in  terms  of  clean  coal  technology,  and  we  welcome  Mr. 
John  Sprague  with  the  U.S.  Greneral  Accounting  Office;  Mr.  Jack 
Siegel,  the  Deputy  Assistant  Secretary  for  Coal  Technology  at  the 
Department  of  Energy;  Mr.  Kurt  Yeager,  vice  president  of  the  Coal 
Combustion  Systems  Division  with  the  Electric  Power  Research  In- 
stitute; Mr.  R.E.  Disbrow,  president  and  chief  operating  officer  of 
the  American  Electric  Power  Company;  Mr.  Paul  Feira,  president 
of  the  Industrial  Gas  Cleaning  Institute;  and  Mr.  Seth  Schwartz, 
with  Energy  Ventures  Analysis,  Incorporated. 

Gentlemen,  I  think  you  are  probably  familiar  with  our  processes 
here.  Several  of  you  have  testified  before.  We  will  be  happy  to 
make  any  written  materials  you  have  a  part  of  what  will  become 
the  printed  record  and  be  circulated  among  the  members  of  the 
committee  and  otherwise  to  the  public,  but  at  this  point  we  would 
like  to  have  an  oral  summary  from  you  of  the  key  points  that  you 
wish  to  communicate,  and  then  when  you  folks  have  finished  we 
will  have  questions  from  our  panel. 

Mr.  Sprague,  we  will  be  delighted  to  hear  from  you  at  this  point. 


444 

STATEMENTS  OF  JOHN  W.  SPRAGUE,  ASSOCIATE  DIRECTOR,  GEN- 
ERAL ACCOUNTING  OFFICE;  JACK  S.  SIEGEL,  DEPUTY  ASSIST- 
ANT SECRETARY  FOR  COAL  TECHNOLOGY,  DEPARTMENT  OF 
ENERGY;  KURT  E.  YEAGER,  VICE  PRESIDENT,  ELECTRIC 
POWER  RESEARCH  INSTITUTE;  R.E.  DISBROW,  PRESIDENT, 
AMERICAN  ELECTRIC  POWER,  ON  BEHALF  OF  CLEAN  COAL 
TECHNOLOGY  COALITION;  SETH  SCHWARTZ,  ENERGY  VEN- 
TURES ANALYSIS,  INC.;  AND  PAUL  J.  FEIRA,  PRESIDENT,  INDUS- 
TRIAL GAS  CLEANING  INSTITUTE 

Mr.  Sprague.  Thank  you,  Mr.  Chairman. 

GAO  is  here  today  to  discuss  DOE's  clean  coal  technology  pro- 
gram, especially  how  the  program  relates  to  pending  acid  rain  con- 
trol legislation.  Our  work,  which  is  being  done  at  your  request,  is 
still  ongoing,  and  therefore  our  views  are  preliminary  on  some  of 
these  matters. 

By  way  of  a  little  background  about  the  program,  in  1986  DOE 
selected  nine  projects  for  the  first  phase,  or  round  one,  of  the  pro- 
gram. Eventually,  sponsors  of  two  of  the  projects  withdrew  their 
proposals,  and  DOE  selected  four  alternate  projects  to  replace  the 
two  withdrawn  projects.  Currently,  DOE  is  in  the  process  of  negoti- 
ating agreements  with  these  four  project  sponsors. 

DOE  had  some  problems  during  the  first  phase  in  signing  cooper- 
ative agreements  with  five  sponsors  by  its  April  1987  target  date. 
Difficulties  arose  in  finalizing  financial  and  other  business  arrange- 
ments. In  addition,  DOE  had  trouble  reaching  agreements  with 
sponsors  to  recover  Federal  costs  and  to  obtain  proprietary  infor- 
mation, such  as  design  and  operational  data. 

Even  though  useful  changes  were  made  for  round  two  negotia- 
tions, it  appears  that  DOE  will  continue  to  have  problems  on  recov- 
ering costs  and  obtaining  technical  data  rights. 

In  January  1986,  the  special  U.S.  and  Canadian  envoys  issued  a 
joint  report.  The  report  recommended,  among  other  things,  that  a 
commercial  demonstration  program  give  special  consideration  to 
retrofit  technologies  that  could  be  applied  to  existing  facilities 
using  high-sulfur  coal.  The  envoys'  intent  was  to  achieve  some 
near-term  emission  reductions  to  abate  acid  rain. 

For  round  two  of  the  Clean  Coal  Program,  DOE  plans  to  shift  the 
focus  of  the  program  more  to  emissions  reductions  to  be  consistent 
with  the  envoys'  report,  although  there  are  definitional  differences 
regarding  retrofitability  between  DOE  and  EPA. 

The  estimated  commercial  availability  dates  of  clean  coal  tech- 
nologies range  from  1992  to  2000,  with  most  of  the  projects  poten- 
tially available  in  the  mid-1990's. 

The  Congress  is  considering  many  acid  rain  bills  with  varying 
compliance  dates  and  emission  reduction  levels.  Acid  rain  control 
legislation  could  have  an  impact  on  the  commercialization  and 
market  penetration  of  clean  coal  technologies  if  emission  reduction 
levels  and  schedules  are  not  considered  along  with  the  commercial 
availability  and  capabilities  of  clean  coal  technologies. 

If  the  Congress  wishes  to  enhance  the  use  of  clean  coal  technol- 
ogies, it  may  be  advantageous  to  link  their  commercial  availability 
with  acid  rain  legislation  consideration.  This  could  be  done  by  es- 
tablishing compliance  deadlines  and  emission  reduction  levels  that 
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allow  for  some  near-term  reductions  in  emissions  that  are  not  so 
stringent  as  to  deter  the  longer-term  use  of  clean  coal  technologies 
aimed  at  the  same  goal. 

One  such  strategy  included  in  some  of  the  bills  pending  before 
the  Congress  which  could  accommodate  both  sets  of  objectives  is  a 
phase-in  approach  whereby  States  or  utilities  would  reduce  their 
emissions  in  stages.  This  strategy  could  result  in  early  reductions 
in  emissions  as  well  as  deferring  costly  decisions  about  the  use  of 
clean  coal  technologies  until  the  success  of  this  technology  is  more 
certain.  Another  strategy  would  be  to  extend  compliance  dates  for 
utilities  choosing  to  use  clean  coal  technologies. 

Although  DOE  is  conducting  the  clean  coal  technology  program 
under  two  broad  1974  acts,  Senate  and  House  Appropriations  Com- 
mittees have  provided  some  direction  for  the  program  through  var- 
ious appropriations  actions.  DOE  has  also  stated  some  broad  pro- 
gram objectives  which  allow  it  to  use  wide  discretion  in  implement- 
ing the  program.  If  the  Congress  intends  for  the  program  to  be  part 
of  an  acid  rain  control  program,  they  may  want  to  include  this  pro- 
vision when  enacting  the  legislation. 

In  summary,  DOE  has  taken  action  to  solve  some  problems  expe- 
rienced in  round  one  in  the  clean  coal  technology  program,  but 
others  still  remain.  The  major  issue,  however,  is  whether  emerging 
clean  coal  technologies  will  be  commercially  available  to  achieve 
acid  rain  emission  reductions  within  the  time  frames  established 
and  at  reduction  targets  established  in  any  bill  the  Congress  may 
enact. 

While  we  are  not  expressing  an  opinion  on  any  of  the  bills  before 
the  Congress,  the  Congress  should  consider  the  potential  role 
emerging  technologies  can  play  in  reducing  emissions  to  control 
acid  rain. 

Thank  you,  Mr.  Chairman. 

[Testimony  resumes  on  p.  459.] 

[The  prepared  statement  and  attachments  of  Mr.  Sprague  follow:] 
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STATEMENT  OF  JOHN  W.  SPRAGUE 


Mr.  Chairman  and  Members  of  the  Subcommittee: 

We  appreciate  the  opportunity  to  present  our  views  on  the 
Department  of  Energy's  (DOE)  Clean  Coal  Technology  (CCT)  program 
and  issues  affecting  the  program.   At  the  Chairman's  request,  we 
reviewed  (1)  the  implementation  and  status  of  the  program,  (2)  the 
relationship  between  the  program  and  recommendations  of  the  U.S.- 
Canadian envoys'  report  on  acid  rain,  and  (3)  the  potential  effect 
that  pending  acid  rain  control  legislation  could  have  on  the 
program.   Our  work  is  still  ongoing  and,  therefore,  the  views  we 
express  today  are  preliminary  and  subject  to  change. 

In  summary, 

—  DOE  has  funded  seven  projects  for  the  first  phase,  or  round 
one,  of  the  program  and  is  negotiating  with  sponsors  to 
fund  four  other  projects.   The  seven  projects  will  receive 
$227.5  million  in  federal  assistance  and  $529.8  million 
from  nonfederal  sources.   DOE  had  problems  in  finalizing 
cooperative  agreements  for  five  of  the  projects  because  the 
sponsors  had  difficulties  in  completing  financial  and  other 
business  arrangements.   Sponsors  also  objected  to  federal 
cost  recovery  provisions  and  providing  technical  design  and 
operational  data,  which  caused  negotiation  problems.   While 
some  useful  changes  were  made  for  the  second  round  of  the 
program,  DOE  may  have  similar  problems  in  negotiating 
future  agreements. 

—  In  accordance  with  the  U.S .-Canadian  envoys*  report  on 
controlling  acid  rain,  DOE  plans  to  place  more  emphasis  on 
funding  emission  reduction  technologies  in  round  two. 
However,  DOE  and  the  Environmental  Protection  Agency  (EPA) 
disagree  on  the  types  of  technologies  that  will  result  in 
near-term  emission  reductions  on  existing  coal-burning 
facilities,  as  called  for  in  the  envoys'  report.   DOE  and 
EPA  need  to  resolve  their  differences  on  this  matter. 

—  The  Congress  is  considering  many  bills  to  reduce  emissions 
by  varying  amounts  and  time  frames.   While  we  are  not 
expressing  an  opinion  on  any  specific  bill,  the  Congress 
should  decide  what  the  CCT  program's  role  is  in  reducing 
emissions  to  control  acid  rain. 

Before  I  discuss  these  areas  further,  let  me  provide  some 
background  on  the  program. 

THE  CLEAN  COAL  TECHNOLOGY  PROGRAM 

The  CCT  program  is  a  cost-shared  demonstration  program 
designed  to  encourage  the  commercialization  of  emerging  clean  coal 
technologies  by  providing  federal  financial  assistance  of  up  to  50 
percent  of  the  project  costs.   In  1985  the  Congress  made  available 
$400  million  from  the  Clean  Coal  Technology  Reserve  for  round  one 
of  the  program.   In  February  1986,  DOE  solicited  cost-shared 
proposals  for  the  construction  and  operation  of  projects  that  would 
demonstrate  the  feasibility  and  commercial  application  of  a  broad 
slate  of  emerging  clean  coal  technologies.   After  evaluating  51 
proposals,  DOE  selected  9  projects  in  July  1986  to  receive  a  total 
of  about  $362  million  in  CCT  program  funds. 
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In  January  1986,  special  U.S.  and  Canadian  envoys  issued  a 
joint  report  (referred  to  as  "the  envoys'  report")  which  contained 
several  recommendations  aimed  at  reducing  the  environmental 
problems  associated  with  U.S.,  Canadian,  and  transboundary  acid 
rain.   Sulfur  dioxide  and  nitrogen  oxide  emissions  associated  with 
coal  combustion  contribute  to  the  formation  of  acid  rain.   The 
report  recommended  that  the  U.S.  government  implement  a  5-year,  $5 
billion  commercial  demonstration  program  in  which  the  federal 
government  would  provide  up  to  half,  or  about  $2.5  billion,  of  the 
funding  to  advance  the  types  of  technologies  that  would  be  needed 

for  any  future  acid  rain  control  program.   The  Innovative  Clean 
Coal  Technology  program,  or  round  two  of  the  CCT  program,  grew  out 
of  the  President's  commitment  on  March  18,  1987,  to  request  the 
full  amount  of  the  federal  share  of  funding  recommended  by  the 
envoys'  report. 

DOE,  in  a  1987  report  to  the  Congress  on  the  CCT  program, 
stated  that  round  two  of  the  program  would  be  directed  at  seeking 
new  means  of  employing  emerging  clean  coal  technologies  with  the 
objective  of  reducing  sulfur  dioxide  and/or  nitrogen  oxide 
emissions.   DOE  also  stated  an  additional  objective  of  improving 
the  economics  of  using  coal  and  seeking  means  of  converting  coal 
into  forms  that  could  allow  its  use  as  a  cost-effective  substitute 
for  oil  and  natural  gas.   For  round  two  of  the  program,  the 
Congress  appropriated  a  total  of  $575  million  for  fiscal  years 
1988-89.   DOE  has  proposed  an  additional  $1.5  billion  in  program 
funds  for  fiscal  years  1990  through  1992. 

STATUS  OF  THE  CCT  PROGRAM 

As  of  May  31,  1988,  cooperative  agreements  totaling  $227.5 
million  in  federal  financial  assistance  and  $529.8  million  in 
nonfederal  financing  had  been  finalized  for  seven  projects.   Two  of 
the  original  nine  projects  were  withdrawn  because  the  sponsors 
could  not  formalize  project  financing  or  third-party  agreements. 
The  withdrawn  projects  were  replaced  with  four  others  from  an 
alternate  list  of  eligible  projects.   DOE  and  the  project  sponsors 
have  not  finalized  cooperative  agreements  for  any  of  the 
replacement  projects,  but  DOE  expects  to  finalize  those  agreements 
by  December  1988. 

Of  the  seven  projects  now  under  cooperative  agreements,  one 
was  scheduled  for  completion  in  early  1989,  two  were  to  be 
completed  in  late  1990,  one  in  late  1991,  one  in  early  1993,  one  in 
late  1993,  and  one  in  late  1994.   As  of  May  31,  1988,  three  of  the 
projects  were  on  schedule,  but  the  completion  dates  had  been 
slightly  delayed  for  the  remaining  four.   Additional  information  on 
round  one  projects  is  presented  in  attachment  I  to  my  statement. 

DOE  issued  the  solicitation  notice  for  round  two  project 
proposals  on  February  22,  1988,  and  received  54  proposals  by  the 
cut-off  date  of  May  23,  1988.   DOE  expects  to  make  its  selections 
by  October  30,  1988. 

Project  Negotiation  Problems 

DOE  officials  planned  to  sign  cooperative  agreements  with 
sponsors  of  the  initially  selected  projects  by  April  1987,  but  only 
two  agreements  were  finalized  by  that  date.   Delayed  by  negotiation 
difficulties,  the  other  five  agreements  were  finalized  between  June 
1987  and  January  1988. 

According  to  DOE  officials,  project  participants'  difficulties 
in  finalizing  financial  and  other  business  arrangements  caused 
major  delays  in  completing  and  signing  cooperative  agreements  and 
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significantly  contributed  to  the  withdrawal  of  two  of  the 
originally  selected  projects.   The  cooperative  agreements  for  the 
four  projects  that  DOE  rated  as  having  "good"  or  "better"  financial 
plans  were  completed  in  less  time  than  the  five  other  projects  with 
lower  ratings.   Cooperative  agreements  for  the  latter  five  projects 
either  took  longer  than  500  days  to  finalize  or  the  project 
sponsors  withdrew  from  the  process.   DOE  officials  initially 
planned  to  take  about  247  days  to  finalize  the  agreements. 

For  round  one,  DOE  established  the  policy  that  the  government 
should  recoup  its  investment  in  clean  coal  projects  within  20  years 
after  commercialization  of  individual  projects.   Recoupment  was  to 
come  primarily  from  (1)  the  net  revenues  generated  from  project 

operations  and  (2)  the  revenues  accruing  from  the  commercial  sale, 
lease,  manufacture,  licensing,  or  use  of  the  demonstrated 
technology. 

DOE  officials  stated  that  the  recoupment  provisions  were  not 
very  well  received  by  private-sector  sponsors.   The  provisions 
created  negotiation  problems,  which  delayed  the  formalizing  of  one 
cooperative  agreement  and  were  a  factor  in  the  sponsor's  withdrawal 
of  another  project.   According  to  the  project  selection  committee 
chairman,  project  sponsors  generally  did  not  want  to  be  legally 
bound  to  repay  the  government  if  the  demonstrated  technology  was 
ultimately  commercialized,  although  sponsors  of  the  seven  projects 
ultimately  agreed  to  this  provision. 

According  to  DOE,  technical  data  rights  determinations  also 
caused  some  delays  in  formalizing  cooperative  agreements.   DOE 
patent  counsels  in  DOE  headquarters  and  at  the  Oak  Ridge  Operations 
Office  stated  that  although  the  participants  were  able  to  withhold 
technical  data  developed  prior  to  the  agreement  from  public 
disclosure,  the  participants  were  concerned  that  technical  data 
resulting  from  the  project  would  be  subject  to  public  disclosure. 

According  to  a  DOE  patent  counsel  who  assisted  in  the 
negotiations,  resolution  of  technical  data  rights  was  important  to 
the  formalization  of  all  five  of  the  cooperative  agreements  he 
worked  on.   In  addition,  a  DOE  official  noted  that  in  the  case  of 
one  withdrawn  project,  the  inability  of  the  parties  to  resolve 
technical  data  rights  was  a  major  cause  for  negotiation  delays 
before  the  sponsors  finally  withdrew  their  proposal. 

Programmatic  Changes  in  Round  Two 

Several  major  changes  were  made  between  the  solicitations  for 
round  one  and  round  two  of  the  CCT  program. 

—  Presidential  direction  shifted  the  focus  of  the  program 
from  a  broad  approach  of  funding  varied  technologies  that 
could  increase  the  use  of  coal  while  minimizing 
environmental  impacts  to  a  more  focused  objective  of 
placing  more  emphasis  on  funding  technologies  that  can 
achieve  significant  emissions  reductions  from  existing 
coal-burning  facilities. 

—  Statutory  provisions  expanded  the  program's  cost-sharing 
provisions  and  time  frames  for  selection.   Some  pre-award 
costs  related  to  the  preparation  of  material  requested  by 
DOE  can  be  reimbursed  to  the  sponsors  for  round  two 
proposals.   In  addition,  the  length  of  time  allowed  for 
proposal  submission  and  selection  has  been  extended  to  90 
days  and  160  days,  respectively. 

--  Office  of  Management  and  Budget  recommendations  prompted 
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DOE  to  more  precisely  define  recoupment  provisions. 
Changes  to  the  recoupment  plan  include  adjusting  the 
recoverable  amount  for  inflation,  specifying  a  federal 
share  of  3  percent  of  the  royalties  arising  from 
licensing,  and  specifying  a  2-percent  share  for  the 
government  of  gross  sales  revenues  generated  by  the  sale  of 
equipment  manufactured  as  a  result  of  commercialization. 

—  Lessons  DOE  learned  during  round  one  elevated  the 
importance  of  financing  and  led  to  the  establishment  of 
mutually  agreed  upon  negotiation  milestones  prior  to  award. 
In  round  one,  DOE  placed  little  weight  on  financing 
criteria  and  required  participants  to  have  their  financial 
commitments  in  place  for  the  entire  project  at  the  time  of 
financial  award.   For  round  two,  in  recognition  of  the 
difficulty  of  securing  all  financing  at  the  project's 
inception,  DOE  is  giving  significantly  increased  emphasis 
to  financing  criteria  in  its  evaluation  and  selection 
process.   DOE  will  only  require  in-place  financial 
commitments  through  a  project's  preliminary  design  phase. 
In  addition,  DOE  and  the  project  sponsor  will  mutually 
establish  a  schedule  for  negotiation  which  will  include 
specific  milestones. 

—  In  response  to  the  concerns  of  environmentalists,  DOE  plans 
to  include  an  environmental  analysis  in  its  pre-award 
report  to  the  Congress.   The  analysis  would  describe  the 
potential  environmental  changes  that  may  be  produced 
regionally  and  nationally  by  the  year  2010  if  demonstration 
technologies  are  commercialized. 

Generally,  we  believe  that  most  of  the  changes  are  useful  and 
should  help  alleviate  some  of  the  negotiation  difficulties  and 
attendant  delays  experienced  during  round  one  of  the  program.   In 
addition,  the  objective  has  been  more  narrowly  focused  by  virtue  of 
doe's  plan  to  use  criteria  consistent  with  recommendations  in  the 
envoys'  report  and  place  emphasis  on  funding  technologies  that  can 
lead  to  reduced  sulfur  and  nitrogen  oxide  emissions  from  existing 
coal-burning  facilities. 

However,  on  the  basis  of  our  review  of  public  ccxnments 
regarding  the  solicitation  and  our  discussions  with  cognizant 
public  officials,  it  appears  that  problems  related  to  technical 
data  rights  and  participant  dissatisfaction  with,  and  objection  to, 
recoupment  provisions  will  continue  to  cause  negotiation 
difficulties.   Although  DOE  has  attempted  to  address  these  issues, 
solutions  to  these  problems  are  not  yet  apparent. 

As  part  of  its  pre-award  report  to  the  Congress,  DOE  plans  to 
include  an  analysis  describing  the  maximum  potential  change  in 
principal  air  emissions,  water  effluents,  and  solid  wastes  that 
could  be  produced  based  on  commercial  application  of  the 
demonstrated  technology.   However,  DOE's  current  plan  only  calls 
for  a  general  environmental  discussion  of  the  generic  technology  to 
be  used  for  the  project,  and  does  not  call  for  a  specific 
discussion  of  the  environmental  impact  of  the  particular  project  to 
be  demonstrated. 

In  this  regard,  a  Senate  committee  report  on  fiscal  year  1987 
appropriations  stated  that  DOE  should  obtain  project-specific  data 
from  the  sponsors.   The  Congress  would  be  better  informed  in 
reviewing  a  proposed  project  if  specific  data,  including 
environmental  impact  data,  were  also  included  in  DOE's  report  on 
the  project.   The  inclusion  of  specific  project  data,  in  addition 
to  the  generic  data,  should  not  result  in  significant  additional 
costs  because  DOE  has  already  been  requested  to  obtain  this  type  of 
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information  from  project  sponsors. 

CONSISTENCY  WITH  ENVOYS' 
REPORT  RECOMMENDATIONS 

The  envoys'  report  contained  several  recommendations  aimed  at 
reducing  acid  rain.   The  report  recommended  that  the  program  give 
special  consideration  to  retrofit  technologies  that  could  be 
applied  to  existing  facilities  that  currently  use  high-sulfur  coal 
so  that  some  "near  term"  emissions  reduction  and  acid  rain 
abatement  could  be  achieved. 

Although  there  was  no  statutory  requirement  for  round  one  to 
conform  to  recommendations  of  the  envoys'  report,  considerable 
disagreement  exists  regarding  the  extent  to  which  DOE's 
implementation  of  the  CCT  program  has  been  consistent  with 
recommendations  of  the  envoys'  report.   A  key  factor  in  the  debate 
centers  around  the  retrof ittabili ty  of  specific  projects. 

DOE  applies  a  broader  definition  of  what  constitutes  a 
retrof ittable  application  than  does  EPA.   DOE  has  taken  the  view 
that  the  demonstrated  technology  will  meet  the  envoys*  definition 

of  being  retrof ittable  if  it  can  make  use  of  existing  plant 
equipment  such  as  the  steam  turbine.   Accordingly,  a  project  could 
be  classified  as  a  retrofit  application  even  though  the  existing 
boiler  was  not  utilized  or  the  boiler  required  extensive 
modification.   EPA's  interpretation  is  based  on  the  extent  to  which 
a  demonstrated  technology  is  retrof ittable  on  existing  coal  boilers 
at  minimal  cost.   EPA's  definition  is  not  limited  to  scrubbers, 
however,  and  can  include  other  retrof ittable  technologies  such  as 
slagging  combustors  and  sorbent  injection  processes. 

Retrof ittability  determinations  can  influence  program 
direction  and  focus.   To  illustrate,  using  DOE's  classification  of 
retrofit  projects,  we  calculated  that  about  $171  million  for  five 
projects,  or  approximately  75  percent  of  the  federal  financial 
assistance  provided  under  round  one  of  the  program,  was  consistent 
with  the  envoys'  recommendations  regarding  retrof ittabili ty. 
However,  using  EPA's  retrof ittability  assessment,  we  calculated 
that  only  about  $23  million  for  three  projects,  or  about  10 
percent  of  the  financial  assistance,  was  consistent  with  the 
envoys'  retrofit  recommendations. 

DOE  and  EPA  need  to  resolve  their  differences  on  what 
constitutes  retrofit  technologies  because  the  controversy  will 
likely  take  on  greater  significance  for  round  two  projects.   The 
second  round  is  more  directly  related  to  recommendations  of  the 
envoys'  report. 

IMPACT  OF  PENDING  LEGISLATION  ON 
DOE'S  CLEAN  COAL  TECHNOLOGY  PROGRAM 

The  Congress  has  been  debating  whether  acid  rain-causing 
emissions  can  be  reduced  in  the  near  term  without  impeding  the 
development  and  commercialization  of  clean  coal  technologies.   One 
key  issue  on  which  the  debate  centers  is  the  need,  and  proper  time, 
to  mandate  reduction  controls  in  conjunction  with  amending  the 
Clean  Air  Act,  which  regulates  emissions  of  sulfur  dioxide  and 
nitrogen  oxides.   In  order  to  obtain  a  balanced  perspective  about 
acid  rain  control  and  clean  coal  technologies,  we  met  with 
environmental  groups  such  as  the  Natural  Resources  Defense  Council 
and  Greenpeace,  and  supporters  of  the  CCT  program  such  as  utility 
groups  and  the  Electric  Power  Research  Institute  (EPRI). 

The  following  topics  discuss  (1)  acid  rain  control  bills  and 
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how  they  relate  to  the  CCT  program,  (2)  the  commerciaT 
availability  of  emerging  technologies,  (3)  possible  approaches  for 
linking  the  commercial  availability  of  clean  coal  technologies  with 
emission  reductions  and  compliance  schedules  contained  in  the 
bills,  and  (4)  the  question  of  whether  the  CCT  program  should  be 
directly  related  to  acid  rain  control  legislation. 

Acid  Rain  Bills  and  the  CCT  Program 

We  identified  19  acid  rain  control  bills  that  have  been 
introduced  since  January  1987.   Most  would  amend  the  Clean  Air  Act 
by  requiring  reductions  of  sulfur  dioxide  and  nitrogen  oxide 
emissions.   Attachment  II  details  key  provisions  of  pending 
legislation  regarding  acid  rain  control. 

The  enactment  of  legislation  that  prescribes  new  deadlines 
and/or  emission  targets  for  controlling  acid  rain  could  affect  the 
potential  effectiveness  of  DOE's  CCT  program.   For  example,  if 
legislative  compliance  deadlines  are  established  to  take  effect 
before  funded  technologies  are  commercially  available  or  if 
emission-reduction  target  levels  are  higher  than  they  can  attain, 
utilities  may  likely  switch  to  low-sulfur  coal,  clean  coal  prior 
to  combustion,  or  use  scrubbers.   Many  CCT  program  supporters 
believe  that  utilities  that  incur  the  cost  to  comply  with  newly 
mandated  emission  reduction  levels  through  investment  in 
conventional  technology,  such  as  scrubbers,  on  existing  plants 

would  not  subsequently  expend  additional  resources  to  acquire  newly 
emerged  clean  coal  technologies  for  those  same  plants.   Therefore, 
potential  benefits  of  the  CCT  program  could  be  unrealized. 

Also,  the  scheduled  demonstration  completion  dates  for  the 
seven  funded  projects  range  from  early  1989  to  late  1994.   The 
legislative  compliance  dates  of  some  pending  legislation  are  as 
soon  as  the  early  1990s.   Therefore,  some  of  these  technologies  may 
not  even  have  been  successfully  demonstrated  by  the  emission 
reduction  compliance  dates  contained  in  some  pending  acid  rain 
legislation. 

In  addition,  even  after  the  completion  of  the  demonstration 
period  for  funded  projects,  an  uncertain  amount  of  time  is  required 
to  bring  the  technologies  to  the  point  of  commercialization.   As 
noted  in  a  recent  EPRI  study,  none  of  the  round  one  CCT  program 
technologies  is  "on  the  market"  today  in  the  sense  of  being  a 
mature  technology  with  several  units  installed  or  ordered  for 
commercial  operation,  and  with  well-defined  cost,  performance,  and 
risk  profiles.   Further,  when  these  technologies  are  commercially 
available,  their  deployment  would  involve  cost  decisions,  and 
construction  and  public  utility  commission  licensing  could  take 
several  years. 

Commercial  Availability 

EPRI  has  estimated  that  for  technologies  similar  to  those 
being  demonstrated  under  round  one,  the  commercial  availability 
dates  range  from  1992  to  2000,  with  most  of  the  technologies 
potentially  available  in  the  mid-1990s.   That  time  frame  is 
consistent  with  the  compliance  date  contained  in  many  pending 
legislative  proposals.   However,  EPRI  pointed  out  that  several 
demonstrations  of  each  technology,  as  well  as  regulatory, 
financial,  and  other  factors,  will  be  involved  in  the  overall 
process  of  commercializing  these  new  technologies.   EPRI's 
preliminary  estimates  of  the  commercial  availability  dates  of 
various  clean  coal  technologies  are  shown  in  attachment  III. 
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DOE  officials  at  the  energy  technology  centers  which  are 
managing  round  one  projects  estimated  that  the  first  conunercial 
application  for  six  of  the  seven  round  one  technologies  for  which 
agreements  have  been  signed  will  occur  from  1992  to  1995,  and  the 
seventh  by  the  year  2000.   (See  attachment  IV.)   They  cautioned, 
however,  that  these  estimates  are  best-case  scenarios.   These 
estimates  do  not  appear  to  leave  much  room  for  such  things  as 
regulatory  or  financing  problems  that  may  occur.   In  addition, 
according  to  DOE  officials,  these  estimates  do  not  take  into 
account  the  conservative  nature  of  most  utilities  in  deciding  on 
major  capital  expenditures. 

Legislative  Approaches  to  Acid  Rain  Control 

It  may  be  advantageous  to  link  the  commercial  availability  of 
clean  coal  technologies  with  acid  rain  legislation.   The  Congress 
may,  therefore,  want  to  consider  an  approach  that  accommodates  the 
concerns  of  both  environmentalists  and  clean  coal  technology 
proponents.   The  Congress  might,  for  example,  establish  compliance 
deadlines  and  emission  reduction  levels  that  allow  for  significant 
near-term  reductions  in  emissions  but  are  not  so  stringent  as  to 
deter  the  use  of  clean  coal  technologies  aimed  at  the  same  goal. 

One  strategy  that  has  been  suggested  to  accommodate  both  sets 
of  objectives  is  a  phased-in  approach  whereby  states  or  utilities 
would  reduce  their  emissions  in  stages.   An  example  of  this 
approach  is  reflected  in  H.R.  2666,  which  would  require  an 
estimated  10-million-ton  reduction  in  sulfur  dioxide  in  two 
phases — the  first  phase  by  1993,  and  the  second  by  1997.   Nitrogen 
oxide  reductions  from  stationary  sources  would  be  reduced  by  2 
million  tons  by  1997,  with  the  remaining  2-million-ton  reduction 
requirement  to  be  achieved  by  mobile  sources. 

Proponents  of  this  approach  contend  that  costly  decisions 
about  the  use  of  emerging  technologies  can  be  deferred  until  the 
success  of  these  technologies  is  more  certain.   At  the  same  time, 
small  environmental  benefits  can  be  achieved  earlier  and  continue 
to  accrue  incrementally.   Critics,  on  the  other  hand,  contend  that 
the  phased-in  approach  does  not  address  the  urgency  with  which  the 
acid  rain  problem  should  be  addressed.   They  further  contend  that 
there  is  significant  potential  for  large-scale  negative 
socioeconomic  impacts  on  the  high-sulfur  coal  mining  industry 
because  coal  switching  (from  high-  to  low-sulfur  coals)  would 
probably  be  a  primary  means  by  which  the  smaller,  near-term 
emission  reductions  would  be  achieved. 

Another  strategy  included  in  H.R.  4331  would  extend  compliance 
deadlines  for  utilities  that  choose  to  use  a  developing  technology 
to  meet  their  emissions  reduction  target.   This  bill  would 
authorize  states  to  extend  for  up  to  2  years  the  date  by  which 
utilities  using  clean  coal  technologies  must  meet  emission 
reduction  requirements.   Under  this  approach,  those  utilities 
choosing  to  use  existing  technologies  would  have  to  start  reducing 
emissions  early.   This  provision  is  intended  to  satisfy  the 
concerns  of  those  who  favor  immediate  acid  rain  controls.   At  the 
same  time,  it  could  also  allow  DOE  to  achieve  its  goal  of  clean 
coal  technology  commercialization  by  providing  other  utilities  an 
incentive  to  use  the  technologies. 

Additional  Guidance  for  the  CCT  Program 

DOE  is  conducting  the  CCT  program  under  broad  statutory 
provisions  which  allow  it  to  use  wide  discretion.   The  Congress 
may  want  to  consider  whether  DOE  needs  additional  congressional 
guidance  on  how  the  program  should  be  implemented. 


453 


The  CCT  program  is  being  conducted  under  the  Energy 
Reorganization  Act  of  1974  and  the  Federal  Nonnuclear  Energy 
Research  and  Development  Act  of  1974.   Since  1985,  when  the  program 
was  initiated.  Senate  and  House  appropriations  committees  have 
provided  some  direction  through  various  appropriations  actions. 

Senate  Report  98-578,  which  accompanied  the  act  establishing 
the  Clean  Coal  Technology  Reserve  account,  stated  that  the  proposed 
CCT  program  would  support  the  goals  of  improving  process 
efficiency,  reducing  capital  costs,  and  enhancing  environmental 
performance  of  various  fossil  energy  technologies.   A  1987  Senate 
appropriations  committee  report  (Senate  Report  100-165)  stated  that 
the  purpose  of  the  CCT  program  is  to  seek  to  accelerate  the 
development  of  emerging  clean  coal  technologies.   Also,  a  House 
committee  report  on  fiscal  year  1987  appropriations  (House  Report 
99-714)  stated  that  not  enough  of  the  CCT  program  round  one 
projects  addressed  emissions  problems  associated  with  existing 
power  plants  and  expressed  hesitancy  in  funding  additional  projects 
of  the  types  funded  in  round  one. 

The  broadly  stated  statutory  provisions  allow  DOE  to  use  wide 
discretion  in  implementing  the  CCT  program  for  purposes  other  than 
emission  reduction,  such  as  improving  process  efficiency  and 
reducing  capital  costs  of  fossil  energy  technologies.   If  the 
Congress  wants  the  CCT  program  to  be  part  of  an  acid  rain  control 
program,  the  Congress  may  want  to  include  the  program  in  acid  rain 
control  legislation.   In  any  event,  if  acid  rain  control 
legislation  is  enacted  without  including  the  CCT  program,  DOE 
should  review  its  program  implementation  to  ensure  that  it  is 
consistent  with  the  goals  and  objectives  of  an  acid  rain  control 
program  established  by  the  Congress. 


In  summary,  DOE  has  taken  action  to  solve  some  problems 
experienced  in  round  one  of  the  CCT  program,  but  others  still 
remain.   The  major  issue,  however,  is  whether  emerging  clean  coal 

technologies  will  be  commercially  available  to  achieve  emission 
reductions  or  other  requirements  within  the  time  frames  established 
in  any  acid  rain  legislation  the  Congress  may  enact.   While  we  are 
not  expressing  judgment  on  any  of  the  pending  bills,  the  Congress 
should  take  into  consideration  the  potential  role  that  emerging 
technologies  funded  under  the  CCT  program  can  play  in  reducing 
emissions  to  control  acid  rain. 

This  concludes  my  prepared  statement.   We  would  be  pleased  to 
respond  to  any  questions  that  you  or  Members  of  the  Subcommittee 
may  have. 
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ATTACHMENT  I 


ATTACHMENT  I 


Round  One  Technology  Demonstration  Projects,  P:   ect  Sponsors,  and 


Estimated  Project  Cost 

Shares 

>ject 

Costsa 

Project 

Sponsor 

E 

Sponsor 

(millions) 

Advanced  cyclone 
comb  us  tor 

Coal  Tech  Corp. 

$   3.4 

$   0.4 

Pressurized 
fluidized  bed 

American  Electric 
Power  Service  Corp. 

3.2 

107.3 

Limestone 
injection 
multistage  burner 

Babcock  and  Wilcox 
Compjuiy 

7.6 

11.8 

Gas  reburning  and 
sorbent  injection 

Energy  and  Environ- 
ment Research  Corp 

15.0 

15.0 

Prototype 

commercial  coal/oil 
coprocessing  plant 

Ohio  Ontario  Clean 
Fuels,  Inc. 

45.0 

180.7 

Underground  coal 
gasification 

Energy  International 
Inc. 

11.8 

58.3 

Advanced  integrated 
combined  cycle  power 
generation  plant 

The  M.W.  Kellogg 
Company 

87.5 

156.3 

Total 


S227.5 


S529.8 


^At  the  time  that  cooperative  agreements  %r^  re  finalized. 
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ATTACHMENT    III 


ATTACHMENT    III 


ESTIMATED  COMMERCIAL  AVAILABILITY  DATES  OF  CLEAN  COAL  TECHNOLOGIES 

1t«6  1997 


ADVANCED  PHYSCAL  COAL  CLEAMNCW  DEMONSTOATBNS 

1 

IM6                                                      1882-93 

LOW  GRADE  COAL  UPGRAOMGO  DQyD^ 

1880                                                                  188< 

1              ADVANCED  FGOO-4  DEMOS                   | 

1990 

1888 

1             ADVANCED  REGENERABLEFGO00EM08 

1886                                                               1984 
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Mr.  Sharp.  Thank  you,  Mr.  Sprague. 

The  Chair  would  now  Uke  to  recognize  our  colleague  from  Ohio 
and  a  colleague  from  the  Appropriations  Committee.  Mr.  Regula 
has  had  a  long-standing  interest  in  the  clean  coal  technology  pro- 
gram. We  would  be  happy  to  hear  from  him  now. 

STATEMENT  OF  HON.  RALPH  REGULA,  A  REPRESENTATIVE  IN 
CONGRESS  FROM  THE  STATE  OF  OHIO 

Mr.  Regula.  Thank  you,  Mr.  Chairman.  I  appreciate  the  courte- 
sy of  both  yourself  and  the  committee  members  in  allowing  my 
statement  to  be  made  a  part  of  the  record. 

I  am  pleased  to  have  the  opportunity  to  speak  on  the  question  of 
proposed  acid  rain  legislation  and  the  use  of  clean  coal  technol- 
ogies. As  you  may  know,  I  have  testified  in  the  past  in  opposition 
to  proposed  acid  rain  controls.  Today,  I  am  in  even  stronger  opposi- 
tion to  those  proposals. 

Mr.  Chairman,  I  would  state  that  we  have  an  acid  mitigation 
program,  and  that  is  the  Clean  Coal  Program.  To  date,  the  Con- 
gress has  appropriated  some  $975  million  specifically  aimed  at  pro- 
viding improved  technologies  for  the  control  of  sulfur  and  nitrogen 
oxide  emissions  from  existing  coal-burning  facilities,  and  the  House 
Interior  bill  that  will  be  before  the  full  House  next  week  has  an 
additional  $100  million,  and  I  think  the  Senate  may  well  have 
more.  It  would  be  a  travesty  to  waste  this  substantial  investment 
before  we  have  given  the  technological  approach  a  fair  chance. 

I  also  add  that  in  Ohio  the  voters  supported  a  $100  million  bond 
issue  to  develop  clean  coal  technology  with  about  two  to  one.  This 
action  is  indicative  of  public  support  for  the  program. 

I  want  to  highlight  the  issue  of  NOx-  Conventional  scrubbers  only 
address  SO2.  They  do  not  remove  nitrogen  oxides,  a  source  of  grow- 
ing concern  to  ozone  deterioration,  and  we  have  all  seen  recent 
statements  on  many  of  the  cities  that  are  in  noncompliance  on 
ozone.  Most  clean  coal  technologies  will  have  the  added  benefit  of 
reducing  NOx  as  well  as  SO2.  As  I  am  sure  the  subcommittee  is 
aware,  nitrogen  oxides  interact  with  sunlight  to  form  and/or  break 
down  ozone.  Ozone  pollution  is  a  major  health  problem  in  urban 
areas,  many  of  which  did  meet  the  attainment  for  ozone  by  the  De- 
cember 1987  deadline. 

In  addition  to  posing  a  serious  health  threat  to  individuals  suffer- 
ing from  respiratory  illnesses,  high  levels  of  ozone  can  also  be  sub- 
stantially injurious  to  animals  and  damage  crops,  forests,  and  man- 
made  materials. 

Returning  to  the  Clean  Coal  Program,  the  Secretary  of  Energy  is 
directed  to  consider  two  things  above  all:  (1)  the  extent  of  total  po- 
tential emissions  reductions  by  a  technology  based  on  existing  fa- 
cilities and,  (2)  in  evaluating  the  second  round  of  clean  coal  propos- 
als, if  reduction  potential  is  similar  among  technologies,  the  cost 
per  ton  of  emissions  reduced. 

As  in  the  first  round  of  clean  coal  projects,  the  private  sector 
must  provide  a  minimum  of  50  percent  of  the  cost  of  a  project  and 
must  repay  the  Government  if  revenues  are  available.  I  might  say 
that  if  we  had  done  that  with  synthetic  fuels  we  probably  would 
have  had  a  lot  more  success.  In  fact,  the  cost  sharing  under  the 
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first  solicitation  has  resulted  in  an  average  private  sector  contribu- 
tion of  65  percent,  which  means  the  private  sector  has  a  great  deal 
of  confidence  in  these  programs. 

The  Clean  Coal  Program  will  greatly  enhance  the  development  of 
a  variety  of  technologies  capable  of  reducing  emissions  from  and  in- 
creasing the  efficiency  of  existing  facilities.  We  can  benefit  the  en- 
vironment and  the  ratepayers  if  this  program  is  allowed  to  proceed 
in  an  orderly  manner,  and,  with  the  grid  interlocks  that  exist 
today,  ratepayers  are  going  to  be  impacted  not  only  in  the  Midwest 
but  throughout  the  Nation  because  a  significant  amount  of  power 
flows  from  the  Midwest  to  the  Northeast  in  periods  of  shortage. 

Let  me  talk  for  a  moment  about  the  ratepayers.  A  study  by 
James  Cannon  entitled  Controlling  Acid  Rain:  A  New  View  of  Re- 
sponsibility: concludes  that  much  of  the  imported  power  on  which 
the  Northeast  relies  may  be  coming  from  Midwestern  plants.  Cali- 
fornia was  the  Nation's  largest  power  importer  by  volume  in  1984. 
California  power  imports  alone  amounted  to  more  electricity  than 
was  consumed  by  all  customers  in  any  of  35  States. 

What  this  highlights  is  that,  to  the  extent  that  electricity  is  con- 
sumed and  paid  for  by  people  living  in  States  other  than  where  the 
power  is  generated,  costs  associated  with  power  generation,  includ- 
ing acid  rain,  control  costs,  may  well  be  largely  passed  on  through 
electricity  sales  contracts  to  these  out-of-State  customers  in  the 
Northeast  and  California. 

In  other  words,  as  the  Cannon  study  concludes,  many  of  the  so- 
called  acid  rain  producing  States  are  serving  as,  and  I  quote  from 
his  study  "the  Nation's  electricity  breadbasket  supplying  power  to 
other  States  with  fewer  operating  plants  relative  to  their  demand." 
This  power  does  not  come  free  of  an  environmental  price  tag.  The 
importers  of  coal-fired  power  are  the  direct  beneficiaries  of  its  gen- 
eration and  should  share  the  responsibility  for  paying  for  any  solu- 
tion to  the  acid  rain  problem. 

The  Clean  Coal  Program  offers  an  equitable  way  of  sharing  costs 
and  achieving  the  desired  environmental  results.  On  the  other 
hand,  the  proposed  acid  rain  legislation  would  bring  the  Clean  Coal 
Program  to  a  halt.  The  most  cost-effective,  permanent  solution  to 
reduce  both  SO2  and  NO,  emissions  is  in  the  widespread  commer- 
cial use  of  emerging  clean  coal  technologies. 

Proposed  regulatory  programs  may  achieve  reductions  faster 
than  the  use  of  clean  coal  technology  but  at  much  greater  cost  in 
dollars  and  jobs  than  if  these  are  not  sustained. 

As  coal  use  increases,  industry  would  be  forced  to  use  current 
generation  technologies  which  are  not  as  efficient  or  cost-effective 
as  the  new  clean  coal  technologies  since  the  cost  to  comply  with  an 
acid  rain  program  would  siphon  off  moneys  that  could  otherwise  be 
used  to  demonstrate  and  deploy  more  efficient,  cleaner  technol- 
ogies. 

The  rapid  and  widespread  commercialization  of  promising  new 
clean  coal  technologies  will  yield  important  national  benefits:  envi- 
ronmental integrity,  protection  of  domestic  coal  markets,  energy 
independence,  and  cost-effective  electric  power. 

The  best  way  to  assure  rapid  and  widespread  commercialization 
of  these  technologies  is  by  expanding  the  unique  and  productive 
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Federal  Government/ private  sector  partnership  established  by  the 
DOE  Clean  Coal  Program. 

One  final  point  I  would  like  to  make,  is  that  the  proven  coal  re- 
serves in  the  United  States  are  the  equivalent  of  1.5  trillion  barrels 
of  oil  in  terms  of  Btu's.  It  would  be  a  tragic  national  policy,  espe- 
cially with  our  desire  for  energy  independence  and  the  cost  of  oil 
from  the  Persian  Gulf,  to  not  utilize  these  resources. 

We  produce  56  percent  of  our  electricity  with  coal  today.  The  bal- 
ance is  about  17  percent  from  nuclear  power,  a  small  amount  of 
hydro;  and  the  rest  is  oil  and  gas.  It  is  a  wasteful  use  of  a  national 
asset  to  consume  oil  and  gas  for  electricity  generation,  which  we 
need  for  transportation  and  for  home  heating.  The  clean  coal  tech- 
nology offers  the  way  in  which  we  can  utilize  that  1.5  trillion  bar- 
rels equivalent  of  oil  to  produce  electricity  in  a  way  in  an  environ- 
mentally safe  and  a  commercially  effective  program  and  do  it  at  a 
cost  that  the  ratepayers  can  be  competitive. 

Again,  I  thank  you,  Mr.  Chairman,  for  your  courtesy  and  the  op- 
portunity to  participate. 

Mr.  Sharp.  Thank  you  very  much.  We  are  always  happy  to  hear 
from  you  and  know  of  your  strong  and  deep  involvement  on  the 
Appropriations  Committee  and  elsewhere  in  the  Congress  on  this 
issue.  We  are  happy  to  have  you  with  us. 

We  will  now  return  to  our  panel  of  witnesses.  We  are  very  happy 
to  have  Mr.  Siegel  representing  the  Department  of  Energy. 

STATEMENT  OF  JACK  S.  SIEGEL 

Mr.  SiEGEL.  Thank  you.  Good  afternoon,  Mr.  Chairman  and  mem- 
bers of  the  subcommittee.  I  appreciate  this  opportunity  to  discuss 
today  the  clean  coal  technology  program  and  its  relationship  to 
acid  rain  legislation. 

As  a  result  of  the  more  than  $60  billion  spent  by  utilities  in  the 
last  decade  and  a  half  and  the  additional  billions  spent  by  others, 
sulfur  dioxide  emissions  have  declined  dramatically.  Since  the 
Clean  Air  Act  amendments  were  passed  in  1970,  U.S.  sulfur  dioxide 
emissions  have  dropped  about  28  percent  from  their  peak  in  1973. 
Coal-fired  powerplants  nationwide  have  reduced  their  SO2  emis- 
sions by  11.4  percent  from  their  1977  peak  through  early  1987.  This 
has  occurred  even  as  coal  consumption  was  increasing  dramatically 
from  389  million  tons  per  year  in  1973  to  693  million  tons  per  year 
in  1985. 

Future  significant  declines  in  SO2  are  also  expected  as  old, 
higher  emitting  plants  are  retired  and/or  utilized  less  and  are  re- 
placed by  new  plants  meeting  new  source  performance  standards 
and  best  available  control  technology  emission  levels.  However, 
current  technological  options  for  further  control  of  SO2  from  exist- 
ing plants  are  limited  to  coal  preparation,  coal  switching,  and  flue 
gas  scrubbing,  each  possessing  their  own  particular  problems. 

A  new  generation  of  advanced  coal  technologies,  the  clean  coal 
technologies,  now  emerging  from  the  research  and  development 
process  offer  the  potential  for  significant  economic,  performance, 
and  environmental  advantages  for  the  wide  variety  of  market 
needs  that  now  exist.  Their  utility  will  be  even  more  apparent  in 
the  future.  In  fact,  as  the  Electric  Power  Research  Institute,  DOE, 
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and  others  have  agreed,  if  given  the  opportunity  to  be  demonstrat- 
ed and  commercially  deployed,  these  technologies  would  result  in 
deep  and  sustained  reductions  in  SO2  and  possibly  nitrogen  oxides 
emissions  through  normal  market  forces. 

The  suite  of  clean  coal  technologies  address  the  problems  of  emis- 
sions control  through  pre-combustion  cleaning  of  coal,  new  coal 
combustion  techniques  which  inherently  remove  SO2  and  NOx, 
post-combustion  cleanup  of  coal  combustion  gas  streams,  and  coal 
conversion  systems  which  convert  coal  to  clean  liquids  and  gases 
for  various  market  uses. 

Most  of  the  technologies  can  be  applied  to  existing  sources  for 
pollution  control,  power  generation,  and/or  conversion  from  oil  or 
gas  to  coal.  They  can  also  be  used  for  new  grass-roots  facilities  to 
produce  power,  generate  steam,  or  even  run  locomotives.  Many  of 
these  technologies  can  likely  be  combined  to  meet  market  needs 
more  cost-effectively  and  efficiently  with  excellent  environmental 
benefits.  More  information  on  the  benefits  of  the  clean  coal  tech- 
nologies is  provided  in  my  written  statement. 

DOE  anticipates  that  life-cycle  costs  of  the  advanced  clean  coal 
technologies  are  projected  to  be  lower  than  conventional  technolo- 
gy. However,  providing  a  precise  cost  estimate  may  not  be  possible 
at  this  time.  This  is  because  cost  is  directly  related  to  the  process 
configuration  used,  site  specific  factors  such  as  land  availability, 
boiler  type,  age  and  size,  coal  type  used,  ducting  available,  and  ex- 
isting pollution  control  equipment,  among  others. 

Some  generalizations  can  be  made,  however.  Estimates  for  the 
costs  and  performance  of  retrofitting  and  powering  existing  facili- 
ties with  conventional  and  advanced  technologies  are  provided  in 
figure  15  of  America's  Clean  Coal  Commitment  which  the  Depart- 
ment of  Energy  published  in  February  of  1987. 

In  addition,  more  detailed  cost  and  performance  estimates  for  in- 
tegrated gasification  combined  cycle  and  pressurized  and  atmos- 
pheric fluidized  bed  combusters  were  provided  in  DOE's  December 
1987  report,  The  Role  of  Repowering  in  America's  Power  Genera- 
tion Future. 

With  the  committee's  approval,  I  would  like  to  provide  the  two 
reports  for  the  record. 

The  likelihood  of  significant  economic  improvements  is  high  with 
these  new  suite  of  technologies.  However,  it  must  be  kept  in  mind 
that  these  advanced  coal  technologies  are  not  yet  commercially 
proven.  Until  they  are  demonstrated,  in  some  cases  demonstrated 
in  multiple  units,  cost  and  performance  information,  and  therefore 
vendor  guarantees,  will  remain  uncertain. 

When  the  advanced  clean  coal  technologies  will  be  commercially 
deployed  is  a  difficult  question  to  answer  as  several  barriers  to 
their  demonstration  and  deployment  exist.  Regulated  U.S.  utilities 
are,  in  general,  risk  averse.  They  are  in  the  business  to  produce  re- 
liable power  at  a  reasonable  cost.  Under  the  current  regulatory  cli- 
mate, regulated  utilities  receive  little,  if  any,  reward  for  risk 
taking.  Since  utilities  are  not  rewarded  for  taking  risks  and  may 
even  be  penalized  for  taking  risks  that  result  in  failure,  even  the 
most  promising  technologies  will  not  be  used  in  large  quantities 
until  commercial  scale  reliability  and  performance  are  assured  and 
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the  regulatory  climate  is  more  conducive  to  the  introduction  of 
emerging  technologies. 

To  reduce  the  risks  of  new  technology  to  an  acceptable  level, 
demonstrations  and,  in  some  cases,  several  demonstrations  of  the 
same  or  similar  technology  may  be  needed.  The  number  of  replica- 
tions needed  depends  upon  the  technology  and  the  specific  use 
being  proposed. 

Figure  14  in  America's  Clean  Coal  Commitment  provides  the  es- 
timated dates  that  initial  demonstrations  for  a  variety  of  generic 
clean  coal  technologies  are  expected  to  be  completed.  Several  addi- 
tional steps  would  then  be  required.  The  time  required  for  the 
design,  permitting,  construction,  and  shakedown  of  the  next  dem- 
onstration or  the  first  commercial  prototype  would  add  3  to  5  years 
to  the  dates  shown  in  figure  14.  If  further  replications  are  required, 
additional  time  must  be  added  to  finally  arrive  at  the  dates  the 
technologies  will  be  generally  accepted  for  commercial  deployment. 

Because  of  the  economic  and  performance  improvements  the 
clean  coal  technologies  offer,  in  time  they  may  be  deployed  in  con- 
siderable numbers  through  current  market  forces.  This  applies 
both  to  the  power  generation  repowering  technologies  and  the  ret- 
rofit pollution  control  technologies.  However,  the  rate  of  deploy- 
ment will  be  dependent  upon  many  factors,  such  as  future  energy 
prices,  competition,  results,  number  and  timing  of  the  demonstra- 
tions required,  the  regulatory  climate,  the  growth  in  demand  for 
electricity,  and  the  availability  of  incentives  for  accelerating  dem- 
onstration and  deplojnnent. 

Utility  and  industrial  concerns  have  limited  funds  available  for 
research,  development,  and  demonstration.  If  acid  rain  control  leg- 
islation is  enacted,  these  funds  will  be  redirected  towards  compli- 
ance with  the  added  control  requirements.  Compliance  would  be 
achieved  by  conventional  technologies  because  they  are  less  risky. 
Even  though  their  costs  may  be  higher  than  clean  coal  technol- 
ogies', these  costs  can  be  passed  through  to  the  consumer.  In  addi- 
tion, they  would  more  likely  pass  State  prudency  reviews  because 
they  are  known  and  proven  technologies.  This,  in  turn,  will  result 
in  a  near-term,  very  costly  patching  of  an  environmental  problem 
for  which  scientists  have  yet  to  reach  a  consensus  on  either  its 
magnitude  or  its  remedy. 

The  pace  of  development  of  more  efficient,  extremely  clean  ad- 
vanced technologies  which  have  the  potential  to  resolve  more  cost- 
effectively  and  for  the  long  term  any  problems  that  SO2  and  nitro- 
gen oxides  may  be  causing  will  be  slowed,  if  not  altogether  halted. 

As  I  have  just  discussed,  premature  enactment  of  acid  rain  con- 
trol legislation  would  have  a  very  serious  and  lasting  impact  on  the 
demonstration  and  deployment  of  clean  coal  technologies.  There- 
fore, the  most  prudent  actions  that  can  be  taken  to  ensure  the 
future  availability  of  clean  coal  technologies  are,  first,  to  continue 
funding  of  the  coal  technology  research  and  demonstration  pro- 
grams consistent  with  the  President's  fiscal  year  1989  budget  re- 
quest. This  will  ensure  that  promising  technologies  currently  ready 
for  demonstration  or  in  the  research  and  development  pipelines  are 
demonstrated  by  the  1990's;  second,  defer  consideration  of  acid  rain 
control  legislation  until  the  scientific  evidence  and  cost-benefit 
analyses  warrant  further  controls. 
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The  interim  NAPAP  assessment  indicated  that  currently  there  is 
no  rehable  way  to  predict  the  outcome  of  any  given  regulatory 
action,  and  therefore  the  administration  suggests  that  it  would  not 
be  appropriate  to  enact  new  legislative  controls  until  their  actual 
effects  could  be  reasonably  predicted.  In  addition,  sulfur  dioxide 
emissions  have  been  declining  and  should  decline  even  more  dra- 
matically in  the  future,  especially  if  clean  coal  technologies  can  be 
demonstrated  and  deployed. 

Third,  provide  incentives  for  the  demonstration  and  early  deploy- 
ment of  clean  coal  technologies.  Incentives  to  reduce  risks  and  pro- 
vide rewards  for  utilities  regulated  by  the  Federal  Energy  Regula- 
tory Commission  to  encourage  States  to  adopt  incentives  and  to 
remove  barriers  caused  by  certain  environmental  regulations  have 
been  recommended  by  the  President's  Task  Force  on  Regulatory 
Relief,  chaired  by  the  Vice  President,  and  accepted  by  the  Presi- 
dent. 

These  and  others  that  may  be  identified  by  the  Department  of 
Energy's  Innovative  Control  Technology  Advisory  Panel  in  a  study 
they  are  now  conducting  for  the  Secretary  of  Energy  should  act  to 
level  the  playing  field  for  innovative  technologies  and  therefore  en- 
courage and  accelerate  the  demonstration  and  deployment  of  prom- 
ising advanced  technologies. 

This  concludes  my  formal  statement,  Mr.  Chairman.  I  would  be 
happy  to  answer  any  questions  you  and  the  subcommittee  members 
may  have.  Thank  you. 

[Testimony  resumes  on  p.  477.] 

[The  prepared  statement  of  Mr.  Siegel  follows:] 
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statement  of  Jack  Siegel 
Deputy  Assistant  Secretary 

for  Coal  Technology 

U.  S.  Department  of  Energy 

Before  the 

Subcommittee  on  Energy  and  Power 

Committee  on  Energy  and  Commerce 

June  22,  1988 

Good  morning  Mr.  Chairman  and  members  of  the  Subcommittee.  I  appreciate 
this  opportunity  to  discuss  today  the  Clean  Coal  Technology  Program  and  its 
relationship  to  acid  rain  legislation. 

With  the  Subcommittee's  approval  I  would  like  to  take  a  few  minutes 
to  describe  the  downward  trends  in  emissions  that  have  occurred  over  the 
last  decade.  As  requested  by  the  Subcommittee,  I  would  then  like  to  discuss 
the  advantages  advanced  clean  coal  technologies  offer  over  conventional 
technology  to  further  reduce  emissions  in  the  future,  the  projected  economics 
of  these  advanced  systems,  when  they  will  be  commercially  available,  the 
barriers  to  their  deployment,  the  effect  that  acid  rain  control  legislation 
would  have  on  their  development  and  commercial  deployment  and  actions  that 
should  be  considered  to  ensure  the  availability  of  these  advanced 
technologies. 

As  a  result  of  the  more  than  $60  billion  spent  by  utilities  in  the  last 
decade  and  a  half  and  the  additional  billions  spent  by  others,  sulfur  dioxide 
emissions  have  declined  dramatically.  Since  the  Clean  Air  Act  was  passed  in 
1970,  U.S.  sulfur  dioxide  (S02)  emissions  have  dropped  about  28  percent  from 
their  peak  in  1973.  Coal -fired  power  plants  nationwide  have  reduced  their  S02 
emissions  by  11.4  percent  from  their  1977  peak  through  early  1987.  This  has 


466 


occurred  even  as  coal  consumption  was  increasing  dramatically,  from  389 
million  tons  per  year  in  1973  to  693  million  tons  per  year  in  1985. 

Sulfur  dioxide  emissions  reductions  from  coal -fired  power  plants  in  the 
northeastern  U.S.,  the  region  receiving  the  most  attention  in  the  acid  rain 
debate,  have  been  even  more  dramatic,  dropping  by  19  percent  from  1975  to 
1984  even  as  coal  consumption  in  this  region  increased  23  percent. 

Future  significant  declines  in  S02  are  also  expected  as  old,  higher 
emitting  plants  are  retired  and/or  utilized  less  and  are  replaced  by  new 
plants  meeting  New  Source  Performance  Standards  and  Best  Available  Control 
Technology  emission  levels.  However,  current  technological  options  for 
further  control  of  S02  from  existing  plants  are  limited  to  coal  preparation, 
coal  switching  and  flue  gas  scrubbing. 

Conventional  coal  preparation,  used  today  to  clean  about  2/3  of  the  coal 
produced  east  of  the  Mississippi  River,  can  only  remove  20  to  40  percent  of 
the  pyritic  sulfur  or  10  to  30  percent  of  the  total  sulfur  in  coal. 

Switching  from  high  sulfur  coal  to  lower  sulfur  coal,  although  presently 
a  moderately  inexpensive  control  option  for  some  plants,  would  result  in  the 
dislocation  of  coal  miners  and  concomitant  adverse  regional  economic  impacts. 

Flue  gas  scrubbing,  although  effective  for  controlling  high  percentages 
of  S02,  is  very  costly  both  economically,  where  the  cost  of  a  scrubber  could 
exceed  the  cost  of  the  boiler  it  would  be  installed  on,  and  in  performance 
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efficiency,  where  it  would  drain  5  to  8  percent  of  the  energy  produced  by  a 
power  plant.   In  addition,  none  of  these  options  do  anything  for  the  control 
of  NOx,  another  pollutant  on  which  debate  focuses. 

A  new  generation  of  advanced  coal  technologies  --  the  Clean  Coal 
Technologies  --  now  emerging  from  the  research  and  development  process,  offer 
the  potential  for  significant  economic,  performance  and  environmental 
advantages  for  the  wide  variety  of  market  needs  that  now  exist.  Their 
utility  will  be  even  more  apparent  in  the  future.  In  fact,  as  the  Electric 
Power  Research  Institute  (EPRI),  DOE  and  others  have  agreed,  if  given  the 
opportunity  to  be  demonstrated  and  commercially  deployed,  these  technologies 
would  result  in  deep  and  sustained  reductions  in  S02  and  possibly  NOx 

i 

emissions  through  normal  market  forces. 


Advantages  of  Clean  Coal  Technologies 

The  suite  of  Clean  Coal  Technologies  address  the  problems  of 
emissions  control  through  precombustion  cleaning  of  coal,  new  coal  combustion 
techniques  which  inherently  remove  S02  and  NOx,  post  combustion  cleanup  of 
coal  combustion  gas  streams,  and  coal  conversion  systems  which  convert  coal 
to  clean  liquids  and  gases  for  various  market  uses.  Most  of  the  technologies 
can  be  applied  to  existing  sources  for  pollution  control,  power  generation, 
and/or  conversion  from  oil  or  gas  to  coal.  They  can  also  be  used  for  new, 
grass  roots  facilities  to  produce  power,  generate  steam,  or  even  run 
locomotives.  Many  of  these  technologies  can  likely  be  combined  to  meet 
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market  needs  more  cost-effectively  and  efficiently,  with  excellent 
environmental  benefits. 

The  new  clean  coal  power  generating  technologies  which  inherently 
control  pollution  as  part  of  the  process  include  Integrated  Gasification 
Combined  Cycle  (IGCC),  and  Pressurized  and  Atmospheric  Fluidized-Bed 
Combustion,  among  others.  They  have  the  potential  to  offer  thermal 
efficiencies  of  45  to  50  percent  as  compared  with  36  percent  for  conventional 
pulverized  coal  fired  boilers  with  scrubbers. 

They  will  not  only  meet,  but  exceed,  federal  New  Source  Performance 
Standards  (NSPS).  For  example,  IGCC  has  a  proven  capability  of  99  percent  - 
sulfur  dioxide  removal.  Fluidized-bed  combustion  combines  90  to  95  percent 
S02  removal  with  NOx  emissions  50  percent  lower  than  NSPS. 

Some  advanced  power  generating  technologies  can  be  shop  fabricated  and 
built  in  modules  of  100  to  300  MWe.  This  allows  utilities  to  look  at  a  short 
time  horizon  in  estimating  their  power  generation  needs  and  to  reduce 
considerably  the  capital  required  during  construction.  They  are  fuel 
flexible  in  that  they  can  burn  any  grade  of  coal  and,  in  some  cases,  waste 
materials,  wood,  and  other  fuel  types. 

These  technologies  can  be  used  not  only  for  the  generation  of 
electricity  at  new,  grass-roots  sites  but  can  repower  existing  facilities  to. 
increase  their  power  output,  reduce  emissions  and  extend  its  useful  life. 
This  option  can  resolve  many  of  the  problems  likely  to  be  encountered  in 
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siting  new  plants  while  at  the  same  time  improving  the  availability  and 
reducing  the  emissions  of  older,  inefficient  boilers.  For  example, 
Integrated  Gasification  Combined  Cycle  technology,  when  used  to  repower  an 
existing  coal  boiler,  can  increase  the  power  output  by  150  to  170  percent, 
reduce  S02  emissions  by  99  percent  and  extend  the  life  of  the  plant  by  up  to 
30  years. 

Retrofit  technologies  such  as  Advanced  Combustors,  Coal  Water  Slurries, 
In-Duct  Sorbent  Injection,  Reburning,  Limestone  Injection  Multistage  Burners. 
Advanced  Coal  Cleaning,  and  others,  by  themselves  or  in  combination,  have  the 
potential  to: 

i 

1)  Control  NOx  as  well  as  S02 

2)  Reduce  the  costs  and  energy  penalties  of  pollution  control 

3)  Apply  to  the  full  range  of  existing  boilers,  including  those  that 
are  site  constrained 

4)  Apply  to  the  full  range  of  U.S.  coals 

5)  Produce  wastes  that  will  be  more  benign,  marketable,  or  easily 
disposed  of  than  those  produced  using  present  control  techniques. 

DOE'S  Coal  Program  consists  of  two  major  elements  --  the  research  and 
development  (R&D)  program  and  the  demonstration  program.  The  R&D  program 
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supports  basic  and  applied  long-term,  high-risk  research  through 
proof-of-concept  scale.  It  is  the  technological  pipeline  which  feeds  the 
other  major  element  of  the  program,  the  clean  coal  technology  demonstration 
program.  The  demonstration  program  acts  as  the  bridge  between  R&D  and 
commercial  deployment  of  the  technologies.  Its  goal  is  to  collect  the 
technical,  economic,  environmental  and  other  information  needed  for  private 
sector  commercialization  decisions  to  be  based.  Risk-sharing  is  accomplished 
by  the  Department  of  Energy  providing  up  to  50  percent  of  the  cost  of  each 
demonstration  project  and  private  industry  providing  the  remainder. 
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Economics  of  Advanced  Clean  Coal  Technologies 

DOE'S  projections  indicate  that  the  anticipated  life-cycle  costs  of  the 
advanced  clean  coal  technologies  will  likely  be  lower  than  conventional 
technology.  However,  providing  precise  cost  estimates  may  not  be  possible  at 
this  time.  This  is  because  cost  is  directly  related  to  the  process 
configuration  used,  site  specific  factors  such  as  land  availability,  boiler 
type,  age  and  size,  coal  type  used,  ducting  available,  existing  pollution 
control  equipment,  etc.  As  an  example  of  the  difficulty  of  estimating  costs, 
we  looked  at  the  costs  of  the  same  sized  scrubber  having  the  same 
characteristics  but  installed  at  two  different  sites  to  find  the  capital 
costs  differing  by  25  percent. 
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Some  generalizations  can  be  made,  however.  Estimates  for  the  costs  and 
performance  of  retrofitting  and  repowering  existing  facilities  with 
conventional  and  advanced  technologies  are  provided  in  Figure  15  of  America's 
Clean  Coal  Commitment,  which  the  Department  of  Energy  published  in  February 
1987.  In  addition,  more  detailed  cost  and  performance  estimates  for 
Integrated  Gasification  Combined  Cycle  and  Pressurized  and  Atmospheric 
Fluidized-Bed  Combustors  were  provided  in  DOE's  December  1987  report  The  Role 
of  Repowering  in  America's  Power  Generation  Future.  With  the  Committee's 
approval,  I  would  like  to  provide  the  two  reports  for  the  record. 

Cost  estimates  other  than  those  cited  in  the  two  reports  just  referenced 
are  frequently  discussed.  For  example,  a  common  estimate  for  the  cost  of  a  . 
large,  1000  MWe  coal -fired  power  plant  with  a  scrubber  is  about  $1500  per  kw. 
Based  upon  the  technology  demonstrated  at  the  Cool  Water  plant  in  Daggett 
California,  the  Electric  Power  Research  Institute  has  quoted  cost  estimates 
in  the  range  of  $1300-1500/kw  for  IGCC.  DOE's  study  "The  Role  of  Repowering 
in  America''s  Power  Generation  Future"  suggested  $1156/kw  for  an  IGCC  system 
employing  hot  gas  cleanup.  Estimates  for  advanced  IGCC  systems  with  hot  gas 
cleanup  have  been  cited  by  M.W.  Kellogg  and  General  Electric  as  having  the 
potential  to  drop  below  $1000/kw  when  these  systems  are  commercially 
deployed. 

Although  the  likelihood  of  significant  economic  improvements  is  high 
with  this  new  suite  of  technologies,  there  is  no  easy  answer  to  the  cost 
question.  More  importantly,  it  must  be  kept  in  mind,  that  these  advanced 
coal  technologies  are  not  yet  commercially  proven.  Until  they  are 
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demonstrated,  in  some  cases  demonstrated  in  multiple  units,  cost  and 
performance  information  and  therefore  vendor  guarantees  will  remain 
uncertain. 


Commercial  Availability  of  Advanced  Clean  Coal  Technologies  and  Regulated 

Utility  Risk  Averseness 

When  the  advanced  clean  coal  technologies  will  be  commercially  deployed 
is  a  difficult  question  to  answer  as  several  barriers  to  their  demonstration 

and  deployment  exist. 

I 

i 

Regulated  U.S.  utilities  are,  in  general,  risk  averse.  They  are  in 
business  to  produce  reliable  power  at  a  reasonable  cost.  Under  the  current 
regulatory  climate,  regulated  utilities  receive  little  if  any  reward  for  risk 
taking.  New  technologies  may  offer  all  the  ingredients  today's  utilities 
require  --'modularity,  environmental  acceptability,  reduced  construction 
time,  and  improved  performance  resulting  in  improved  economics  and  in  the 
long  run,  reduced  risks.  However,  since  utilities  are  not  rewarded  for 
taking  risk  and  may  even  be  penalized  for  taking  risks  that  result  in 
failure,  even  the  most  promising  technologies  will  not  be  used  in  large 
quantities  until  commercial -scale  reliability  and  performance  are  assured  and 
the  regulatory  climate  is  more  conducive  to  the  introduction  of  emerging 
technologies. 
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To  reduce  the  risks  of  new  technology  to  an  acceptable  level, 
demonstrations  and  in  some  cases  several  demonstrations  of  the  same  or 
similar  technology  may  be  needed.  The  number  of  replications  needed  depends 
upon  the  technology  and  the  specific  use  being  proposed. 

Figure  14  in  America's  Clean  Coal  Commitment  provides  the  estimated 

dates  that  initial  demonstrations  for  a  variety  of  generic  clean  coal 

technologies  are  expected  to  be  completed.  Several  additional  steps  would 

then  be  required.  The  time  required  for  the  design,  permitting,  construction 

and  shakedown  of  the  next  demonstration  or  the  first  commercial  prototype 

would  add  3  to  5  years  to  the  dates  shown  in  Figure  14.  If  further 

■ 
replications  are  required,  additional  time  must  be  added  to  finally  arrive  at 

the  dates  the  technologies  will  be  generally  accepted  for  commercial 

deployment. 

Because  of  the  economic  and  performance  improvements  the  clean  coal 
technologies  offer,  in  time  they  may  be  deployed  in  considerable  numbers 
through  current  market  forces.  This  applies  both  to  the  power  generation/ 
repowering  technologies  and  the  retrofit/pollution  control  technologies. 
However,  the  rate  of  deployment  will  be  dependent  upon  many  factors  such  as 
future  energy  prices;  competition;  results,  number  and  timing  of  the 
demonstrations  required;  the  regulatory  climate;  the  growth  in  demand  for 
electricity;  and  the  availability  of  incentives  for  accelerating 
demonstration  and  deployment. 
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Effect  of  Acid  Rain  Legislation  on  CCT  Deployment 

A  considerable  amount  of  money  and  risk  is  involved  in  the  demonstration 
and  initial  deployment  of  any  new  technology.  As  previously  mentioned, 
utilities  are  risk  averse  because  incentives  currently  do  not  exist  that 
warrant  risk  taking  by  regulated  utilities.  This  is  true  even  for 
technologies  that  could  reduce  life-cycle  costs  for  utilities  and  ratepayers. 

In  additi^  .,  limited  discretionary  funds  are  available  for  utilities  and 
others  for  research. 

As  a  result,  if  acid  rain  legislation  is  enacted  in  the  next  few  years,. 
the  limited  private  sector  research  funds  available  for  new  technologies 
would  very  likely  be  redirected  towards  compliance  with  the  added  control 
requirements  and  away  from  the  development  of  advanced  technology.  In 
addition,  compliance  would  come  from  the  installation  of  less  risky, 
conventional  technology,  even  if  its  cost  is  likely  to  be  significantly 
higher  than  advanced,  albeit  riskier  technological  options  because  these 
costs  can  be  passed  through  to  the  consumer.  Lower  risk  decisions  will  win 
out  over  investment  in  improved  technology.  This  in  turn  will  result  in  a 
near  term  very  costly  patching  of  an  environmental  problem  for  which 
scientists  haveyet  to  reach  a  consensus  on  either  its  magnitude  or  its 
remedy.  The  pace  of  development  of  more  efficient,  extremely  clean  advanced 
technologies  which  have  the  potential  to  resolve  more  cost-effectively  in  the 
near  future  any  problems  that  S02  and  NOx  emissions  may  be  causing  will  be 
slowed  if  not  altogether  halted. 


475 


Acid  Rain  Control  vs.  Clean  Coal  Technology 

As  I've  just  discussed,  premature  enactment  of  acid  rain  control 
legislation  would  have  a  very  serious  and  lasting  impact  on  the  demonstration 
and  deployment  of  clean  coal  technologies.  Therefore,  the  most  prudent 
actions  that  can  be  taken  to  ensure  the  future  availability  of  clean  coal 
technologies  are: 

1.  Continue  funding  of  the  coal  technology  research  and  demonstration 
programs  consistent  with  the  President's  FY  1989  budget  request.  This  '. 
will  ensure  that  promising  technologies  currently  ready  for  demonstration 
or  in  the  research  and  development  pipeline  are  demonstrated  by  the 
1990's. 

2.  Defer  consideration  of  acid  rain  control  legislation  until  the  scientific 
evidence  and  cost-benefit  analyses  warrants  further  controls.  The 
interim  NAPAP  assessment  indicated  that  currently  there  is  no  reliable 
way  to  predict  the  outcome  of  any  given  regulatory  action,  and 
therefore,  the  Administration  suggests  that  it  would  not  be  appropriate 
to  enact  new  legislative  controls  until  their  actual  effects  could  be 
reasonably  predicted.  In  addition,  S02  emissions  have  been  declining  and 
should  decline  even  more  dramatically  in  the  future,  especially  if  CCT's 
can  be  demonstrated  and  deployed. 
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3.  Provide  incentives  for  the  demonstration  and  early  deployment  of  clean 
coal  technologies.  Incentives  to  reduce  risks  and  provide  rewards  for 
utilities  regulated  by  Federal  Energy  Regulatory  Commission,  to  encourage 
states  to  adopt  incentives,  and  to  remove  barriers  caused  by  certain 
environmental  regulations  have  been  recommended  by  the  President's  Task 
Force  on  Regulatory  Relief  chaired  by  the  Vice  President  and  accepted  by 
the  President.  These  and  others  that  may  be  identified  by  DOE's 
Innovative  Control  Technology  Advisory  Panel  in  a  study  they  are  now 
conducting  for  Secretary  of  Energy  Herrington  should  act  to  level  the 
playing  field  for  innovative  technologies  and  therefore  encourage  and 
accelerate  the  demonstration  and  deployment  of  promising  advanced 
technologies. 

This  concludes  my  formal  statement.  Mr.  Chairman,  I  would  be  happy  to 
answer  any  questions  you  and  the  Subcommittee  members  may  have.  Thank  you. 
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Mr.  Sharp.  Thank  you  very  much,  Mr.  Siegel. 
We  now  welcome  Mr.  Yeager  with  the  Electric  Power  Research 
Institute. 

STATEMENT  OF  KURT  E.  YEAGER 

Mr.  Yeager.  Thank  you,  Mr.  Chairman,  members  of  the  commit- 
tee. I  am  Kurt  Yeager,  and  I  am  vice  president  of  the  Electric 
Power  Research  Institute  and  director  of  its  Coal  Combustion  Sys- 
tems Division. 

Over  the  past  decade,  the  utility  industry  and  the  Electric  Power 
Research  Institute  have  spent  more  than  a  billion  dollars  bringing 
the  technology  that  we  know  now  today  as  clean  coal  technology  to 
the  point  where  we  can  seriously  consider  it  as  a  commercial 
option,  and,  indeed,  we  plan  to  spend  at  least  $2  billion  more  in  the 
coming  years  to  reduce  this  range  of  technologies  to  commercial 
maturity. 

This  investment  is  being  made,  first  and  foremost,  because  coal  is 
and  will  remain  the  most  important  fuel  source  for  our  Nation's 
electricity-based  economy.  Further,  this  emphasis  recognizes  two 
important  points:  first,  the  progress  that  has  been  made  over  the 
past  15  years  in  environmental  control,  indeed,  a  level  of  progress 
unparalleled  anywhere  in  the  world.  This  progress,  together  with 
the  scientific  evidence  on  the  issues  that  has  been  previously  re- 
ported to  this  committee  indicates  that  the  Nation  should  be  con- 
centrating on  the  most  effective,  sustained  strategy  to  continue  the 
progress  already  made  while  minimizing  negative  environmental 
and  economic  side  effects. 

Second,  the  importance  of  this  effort  to  the  ratepayer  and  con- 
sumer as  well  as  the  utility  industry  itself  is  underscored  by  the 
fact  that  a  new  conventional  coal-fired  powerplant  will  typically 
have  more  than  a  third  of  its  costs  invested  directly  in  environmen- 
tal control,  a  cost  burden  that  is  unacceptable  in  a  global  economy. 

Therefore,  my  responses  to  the  questions  posed  by  the  committee 
conclude  the  following:  one,  that  innovative  clean  coal  technology 
is  being  and  will  be  productively  used  in  the  absence  of  additional 
control  requirements;  second,  that  innovative  clean  coal  technology 
provides  the  opportunity  to  significantly  reduce  the  cost  and  in- 
crease the  effectiveness  of  environmental  programs;  third,  the  re- 
quirements and  timing  of  emission  control  programs  can  discour- 
age and  even  preclude  the  use  of  innovative  clean  coal  technology; 
and,  four,  the  prompt  and  successful  achievement  of  the  advan- 
tages of  these  technologies  depends,  first,  on  stable  environmental 
policies  that  enhance  productivity;  effective  risk-sharing  programs; 
and  avoidance  of  counterproductive  compliance  schedules. 

Therefore,  a  national  strategy  which  encourages  the  broadest 
and  most  productive  use  of  innovative  clean  coal  technology  is  not 
only  the  best  way  to  sustain  the  environmental  progress  we  have 
made  but,  in  my  judgment,  the  only  practical  way,  and  I  would  like 
now  to  briefly  expand  on  these  conclusions. 

First  and  foremost,  the  foundation  for  the  use  of  innovative  clean 
coal  technology  is  reduced  cost.  As  this  advantage  is  demonstrated 
in  terms  of  both  performance  and  reliability,  the  coal  user  is  ag- 
gressively adopting  the  results.  Specific  examples  include  fluidized 
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bed  combustion,  advanced  flue  gas  control  techniques  for  sulfur 
oxide  control,  low  nitrogen  oxide  combustion  modifications,  and 
coal  cleaning. 

Simply  stated,  clean  coal  technology  is  intended  to  resolve  what 
has  been  the  long-standing  policy  conflict  between  coal  use  and  the 
environment  and  therefore  has  pursued  two  primary  objectives 
that  I  think  it  is  important  to  keep  separated:  first,  to  provide  im- 
proved coal  utilization  alternatives  for  both  new  and  repowering 
plant  applications,  and,  second,  to  provide  an  array  of  retrofitable 
emission  control  options  in  the  event  that  science  and  public  policy 
demonstrate  that  they  are  required. 

It  should  be  noted  that  this  first  objective  has  the  potential  to 
reduce  the  absolute  cost  and  increase  the  productivity  of  power 
generation  and  should  be  given  top  priority  from  both  an  environ- 
mental and  economic  perspective. 

This  commitment  by  the  industry  is  underscored  by  the  recent 
response  to  phase  two  of  the  DOE-cosponsored  innovative  clean 
coal  technology  demonstration  program.  Of  the  54  proposed  demon- 
strations, 37  are  directed  to  utility  applications  involving  some  26 
utilities  that  provide  nearly  70  percent  of  the  Nation's  potentially 
affected  coal-fired  generating  capacity;  17  technology  categories  are 
represented,  and  12  are  directed  to  retrofit  applications. 

Innovative  clean  coal  technologies  typically  have  several  charac- 
teristics in  common  which  determine  their  advantages  relative  to 
existing  options:  first,  better  integration  of  emission  control,  inte- 
gration not  only  with  the  power  generation  process  itself  but  also  a 
more  holistic  integration  of  the  environmental  issues  that  face  coal 
today  and  in  the  future;  second,  simplified  process  design;  third, 
improved  flexibility  addressing  a  broader  range  of  coal  types  as 
well  as  flexibility  in  size  and  site-speciflc  requirements;  and,  final- 
ly, reduction  of  by-products  which  are  more  easily  managed  and  po- 
tentially even  marketable. 

The  cost  savings  accruing  to  this  range  widely  but  are  typically 
in  the  capital  range,  from  10  to  80  percent,  and  translate  into 
annual  cost  savings  in  the  range  of  20  to  30  percent.  Because  these 
benefits  are  primarily  achieved  through  regulated  utilities,  they 
will  flow  directly  to  the  ratepayer  and  to  the  consumer. 

The  savings  in  what  we  believe  the  most  productive  application 
to  new  and  repowering  plants  over  the  next  15  years  would  exceed 
some  $60  billion  in  capital  costs,  and  if  there  were  requirements  on 
a  retrofit  basis  they  would  reduce  the  costs  on  an  annual  basis  of  a 
control  strategy  by  over  $1  billion  per  year. 

We  believe  that  this  type  of  scenario  can  ultimately  achieve  and, 
most  importantly,  sustain  a  level  of  emission  reduction  exceeding 
that  of  retrofit  emission  control  approaches,  the  focus  on  new  and 
repowering,  and  assures  sustained  environmental  progress  rather 
than  the  short-term  illusion  of  progress. 

Several  principles  are  important  in  a  strategy  intended  to  en- 
courage the  use  of  innovative  clean  coal  technology:  (1)  to  sustain 
as  a  national  priority  the  remarkable  progress  made  over  the  past 
15  years  in  emission  reduction;  (2)  to  reinforce  a  scientific  basis  for 
environmental  quality  goals  and  eliminate  the  continuing  threat  of 
administrative  ratcheting  of  control  regulations;  (3)  achieve  envi- 
ronmental quality  goals  with  the  least  impact  on  cost  and  produc- 
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tivity — while  this  certainly  will  encourage  clean  coal  technology, 
the  idea  is  not  to  limit  the  market  to  clean  coal  technology  but 
assure  that  we  have  got  the  market  flexibility  to  use  on  a  site-spe- 
cific basis  the  least  cost  control  option  and  coal  use  option  that  we 
require;  (4)  to  provide  the  schedule  and  risk-sharing  flexibility  com- 
mensurate with  the  realistic  commercial  maturation  and  market 
potential  of  new  technology;  (5)  to  establish  a  joint  Federal  and 
State  Government  commitment  fostering  clean  coal  technology  as  a 
prudent  investment  in  the  national  interest  and  remove  govern- 
mentally-imposed  disincentives  to  their  use;  (6)  permit  the  broadest 
possible  averaging  of  emission  reductions  consistent  with  the 
achievement  of  environmental  quality  goals;  (7)  to  recognize  the 
negative  cost-effectiveness  impact  of  excessive  levels  of  emission 
control,  and,  (8)  to  complete  the  ongoing  DOE-cosponsored  demon- 
stration initiative  as  planned. 

Assuming  no  further  delays  in  the  implementation  of  this  initia- 
tive, we  would  expect  commercial  maturity  to  be  achieved  in  the 
time  frame  of  1994  through  the  year  2000,  depending  upon  the  spe- 
cific technology  involved.  At  that  point,  the  technologies  are  ready 
to  compete  on  their  economic  merits  in  the  marketplace. 

Full  utilization  potentially  would  involve  a  market  of  more  than 
150,000  megawatts  of  new  and  repowering  capacity  just  during  the 
latter  part  of  this  century  and  the  first  decade  of  the  next  and  up 
to  150,000  megawatts  of  existing  capacity. 

This  market  will  require  one  of  the  largest  and  most  concentrat- 
ed construction  efforts  ever  undertaken,  and  I  think  that  is  what 
we  all  must  consider  most  carefully  in  terms  of  how  we  invest  our 
national  resources. 

For  example,  the  iron  and  steel  equivalent  of  200  nuclear  aircraft 
carriers  would  be  involved  and  the  concrete  equivalent  of  a  coast- 
to-coast  interstate  highway.  Therefore,  how  effectively  the  innova- 
tive clean  coal  technology  arsenal  is  nurtured  and  focused  will  di- 
rectly guide  a  large  fraction  of  our  Nation's  capital  investment  and 
have  a  major  impact  on  our  competitiveness  in  a  global  market  as 
the  United  States  enters  a  new  century. 

Given  these  realities,  it  is,  in  my  judgment,  essential  to  remem- 
ber that  innovative  clean  coal  technology  is,  first  and  foremost,  a 
strategic  capability  to  protect  our  national  economy  by  eliminating 
the  conflict  between  coal  use  and  the  environment. 

I  thank  you  all  very  much  for  your  attention  and  look  forward  to 
questions. 

[Testimony  resumes  on  p.  500.] 

[The  prepared  statement  and  attachments  of  Mr.  Yeager  follow:] 
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STATEMENT  OF  KURT  E.  YEAGER 


Mr.  Chairman,  Members  of  the  Committee:   I  am  Kurt  E,  Yeager, 
Vice  President  and  Director  of  the  Coal  Combustion  Systems 
Division  of  the  Electric  Power  Research  Institute  (EPRI). 

I  appreciate  this  invitation  to  discuss  Clean  Coal  Technology  and 
its  implications  for  electricity  supply  and  environmental 
improvement.   This  program  is  especially  significant  for  the 
electric  utility  industry,  and  therefore  is  of  great  importance 
to  EPRI.   EPRI  was  established  by  the  electric  utility  industry 
in  1972  to  conduct  a  broad  research  and  development  program  for 
the  entire  electric  utility  industry  and  its  ratepayers.   EPRI ' S 
R&D  mission  is  to  lead  in  the  development  of  new  and  improved 
technologies  for  electric  power  production,  delivery  and  use,  and 
to  help  accelerate  their  availability  insuring  an  economic, 
reliable  and  environmentally  acceptable  electricity  supply. 

Current  environmental  control  capabilities  must  be  improved  by 
reducing  capital  and  operating  costs  and  preserving  overall  plant 
productivity.   The  importance  of  this  effort  is  underscored  by 
the  fact  that  a  new,  large,  conventional  coal-fired  power  plant 
will  typically  cost  $1.5  billion,  with  over  30%  of  this  cost 
being  directed  toward  environmental  control.   These  controls  in 
their  current  form  also  have  a  major  impact  on  plant  efficiency 
and  reliability.   Proposed  additional  emission  control  legisla- 
tion would  have  even  greater  impact  on  existing  power  plants  that 
today  provide  the  generation  equivalent  of  more  than  150  such  new 
plants.   After  many  years  of  rising  electricity  costs  and 
unresolved  debate  over  environmental  issues  it  is  clear  that  we 
need  technologies  that  use  coal  more  cleanly  and  economically. 

These  goals  must  be  pursued  simultaneously.   Our  economic 
competitiveness  in  the  global  market  depends  on  the  continued 
availability  of  low-cost  electricity  from  coal.   And  environ- 
mental improvements  are  sustainable  m  the  long  run  only  if  they 
are  part  of  an  economically  viable  system.   An  intelligently 
planned  and  developed  program  in  innovative  clean  coal  technology 
can  provide  a  win-win  solution-one  that  responds  to  the  environ- 
mental concerns  of  society,  while  keeping  the  cost  of  electricity 
low. 

Since  1973,  EPA  reports  that  clean  air  programs  nationwide  have 
achieved  a  27%  reduction  m  SO2  emissions  while  utility  coal  use 
increased  76%.   EPRI  analyses  conclude  that  SO2  emission  will 
continue  to  decline  under  the  existing  Clean  Air  Act.   Thus  our 
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growing  understanding  of  the  complex  interaction  among  pollutants 
indicates  that  the  nation  should  be  concentrating  on  an  effective, 
sustained  strategy  to  continue  the  substantial  progress  already 
made  while  minimizing  negative  environmental  and  economic  side- 
effects. 

Especially  important  is  application  of  new  innovative  clean  coal 
utilization  technology  that  better  integrates  emission  control 
with  the  power  generation  process.   EPRI  and  the  electric  utility 
industry  have  already  spent  more  than  a  billion  dollars  and  plan 
to  spend  at  least  two  billion  dollars  more  ushering  clean  coal 
technologies  to  commercial  maturity.   The  approach  is  broad, 
encompassing  improved  methods  of  extracting  impurities  from  coal 
before  it  is  burned  as  well  as  innovative  designs  for  new  power 
plants  that  will  produce  fewer  emissions,  while  improving  the 
cost-effectiveness  and  productivity  of  coal  utilization.   Less 
costly  retrofit  emission  control  options  are  also  being  developed 
in  the  event  that  environmental  science  indicates  the  need  for 
their  application.   Based  on  this  initiative,  we  may  ultimately 
witness  the  evolution  of  coal  refineries  capable  of  producing 
virtually  no  wastes  and  extracting  chemical  feedstocks,  fuels, 
strategic  metals,  and  other  co-products  from  coal  in  addition  to 
generating  electricity. 

My  response  to  the  four  questions  posed  by  the  Subcommittee  in  its 
letter  of  invitation  will  endeavor  to  establish  that: 

1.  Innovative  clean  coal  technology  is  and  will  be  produc- 
tively used  in  the  absence  of  additional  emission  control 
programs. 

2.  Innovative  clean  coal  technology  provides  the  opportunity 
to  significantly  reduce  the  cost  and  increase  the 
environmental  effectiveness  of  emission  control  programs. 

3.  The  requirements  and  timing  of  emission  control  programs 
can  discourage  and  even  preclude  the  use  of  innovative 
clean  coal  technology. 

4.  The  prompt  and  successful  achievement  of  the  advantages 
of  innovative  clean  coal  technology  depend  on  (a)  stable 
environmental  policies  that  enhance  productivity,  as  well 
as  environmental  protection,  (b)  effective  risk-sharing 
programs  to  accelerate  commercial  maturity,  and 

(c)  avoidance  of  counterproductive  compliance  schedules. 

My  testimony  today  will  build,  from  the  record  established  for  this 
subcommittee  on  acid  deposition  risks  during  its  May  28,  1988 
hearings.   Four  points  were  emphasized: 
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•  Damage  to  the  environment  is  not  as  diverse  or  extensive 
as  previously  argued. 

•  Under  present  levels  of  emission  and  deposition,  terres- 
trial and  aquatic  ecosystems  are  not  in  immediate  danger. 

•  Society  has  time  to  complete  decision  making  research  on 
acidic  deposition,  as  well  as  R&D  on  innovative  clean 
coal  technology  that  hold  great  promise  for  continuing 
the  remarkable  progress  made  in  reducing  emissions. 

•  We  still  cannot  judge  how  effective  a  specific  emissions 
reduction  will  be  in  protecting  specific  biosystems,  or 
other  resources. 

These  considerations  are  also  reflected  in  the  recommendations  of 
the  earlier  "Joint  Report  of  the  Special  U.S. /Canadian  Envoys  on 
Acid  Rain"  (The  Lewis/Davis  report)^   First,  environmental 
protection  can  best  be  achieved  through  use  of  innovative  clean 
coal  technology  rather  than  ineffective,  "band-aid"  plant 
modifications  that  compromise  both  productivity  and  the 
environment.   Second,  accelerated  commercial  demonstration  and 
implementation  will  require  risk-sharing  and  the  removal  of 
regulatory  disincentives.   Third,  continued  research  is  required 
in  the  ecological  and  atmospheric  sciences  to  better  understand 
cause  and  effect  relationships. 

This  change  in  approach  provides  an  opportunity  for  a  positive 
solution — one  that  builds  on  the  electric  utility  industry's 
sustained  commitment  to  technological  improvements  that  can  help 
resolve  the  environmental  and  economic  challenges  facing  the 
nation.   A  national  strategy  which  encourages  the  broadest  and 
most  productive  use  of  innovative  clean  coal  technology  is  not 
only  the  best  way  to  sustain  environmental  progress  but,  in  my 
judgment,  the  only  practical  way. 

1.    Innovative  Clean  Coal  Technology  Will  be  Productively 
Used  Without  Additional  Emission  Control  Programs. 

The  principle  which  guides  clean  coal  technology  development  and 
use  by  industry  is  that  sustained  environmental  improvement  is 
only  possible  when  emission  and  cost  reduction  are  achieved 
concurrently,  not  pitted  against  each  other.   Simply  stated, 
"clean  coal  technology"  is  intended  to  reduce  the  policy  conflict 
between  coal  use  and  the  environment.   It  has  evolved  over  the 
past  decade  into  a  family  of  precombustion,  combustion,  and  post- 
combustion  processes  intended  to  provide  the  coal  user  with 
additional  technical  flexibility  to  resolve  the  conflict  in  an 
environmentally  holistic  manner,  at  the  lowest  possible  cost.   It 
IS  this  goal  which  has  caused  the  electric  utility  industry  to 
lead  the  nation  and  the  world  in  both  developing  and  applying 
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clean  coal  technology.   The  objective  is  not  to  eliminate  other 
options,  but  to  assure  that  the  highly  diversified  energy  market 
has  an  array  of  coal  utilization  and  emission  control  options 
which  together  form  the  least  cost  solution. 

The  national  benefits  of  applying  innovative  clean  coal 
technologies  include: 

•  Continued  environmental  improvement. 

•  Decreased  cost  of  producing  energy  from  coal. 

•  A  cost  cap  on  alternate  fuels  and  imported  energy. 

•  Improved  international  competitiveness  of  U.S.  technology 
and  coal. 

In  order  to  reduce  the  disadvantages  facing  conventional  coal- 
fired  power  plants,  clean  coal  technology  development  in  the 
United  States  has  pursued  two  primary  objectives;  viz.,  to 

A.  Provide  improved  coal  utilization  alternatives  for  both 
repowering  and  new  plant  applications.   These  combine 
high  levels  of  emission  and  effluent  control  with  reduced 
cost  and  improved  productivity,  and  are  thus  best  able  to 
sustain  the  substantial  progress  already  made  in 
emissions  reduction.   Fluidized  bed  combustion  and  coal 
gasification  are  examples  of  technology  addressing  this 
objective. 

B.  Provide  an  array  of  retrof ittable  emission  control 
options  which  satisfy,  at  reduced  cost,  the  void  between 
present  physical  coal  cleaning  capabilities  and  flue  gas 
scrubbing  for  existing  power  plants.   Examples  include 
advanced  coal  cleaning,  sorbent  injection,  and  Low-NOj^ 
combustion.   They  are  intended  to  complement  and  improve 
existing  scrubbing  and  coal  switching  capabilities. 

These  objectives  are  geared  to  national,  not  just  regional 
technology  and  economic  opportunities.   However,  an  important 
distinction  should  be  recognized  between  these  two  objectives  and 
the  technology  categories  they  represent.   The  first  has  the 
potential  to  reduce  the  absolute  cost  and  increase  the 
productivity  of  power  generation.   The  second  objective,  on  the 
other  hand,  limits  the  cost  increase  which  would  otherwise  be 
imposed  by  more  expensive  retrofit  controls. 

Figure  1  indicates  the  general  cost  and  performance  envelope  for 
these  two  clean  coal  technology  objectives  relative  to 
commercially  available  options,  specifically  flue  gas 
desulfurization  and  physical  coal  cleaning. 

The  foundation  for  the  use  of  innovative  clean  coal  technology  is 
therefore,  reduced  cost.   As  this  advantage  is  demonstrated,  in 
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terms  of  both  performance  and  reliability,  the  coal  user  is 
aggressively  adopting  the  results.   Specific  examples  include: 

•  Fluidized  Bed  Combustions  (FBC).   Both  industrial  and 
electric  utility  applications  are  accelerating  rapidly 
with  over  5000  Mw  of  electric  generating  capacity  now  in 
operation,  under  construction,  or  on  order.   This 
includes  both  repowering  and  new  plant  applications,  and 
represents  the  majority  of  coal-fired  power  generation 
capacity  additions  over  the  past  three  years.   The  basis 
for  this  acceptance  in  the  demonstrated  capability  of  FBC 
to  reduce  the  cost  of  emission  control  while  also 
reducing  the  cost  of  power  production  through  increased 
fuel  flexibility  and  modularity.   As  the  envelope  of 
confident  FBC  application  is  expanded  through  the  DOE 
Innovative  Clean  Coal  Technology  (ICCT)  Program,  so  will 
its  use  continue  to  accelerate  through  both  atmospheric 
and  pressurized  designs. 

•  Advanced  SO,  flue  gas  control.   Even  though  this  class  of 
clean  coal  technology  (involving  dry  sorbent  injection, 
spray  drying,  and  advanced  scrubbing  processes)  is  still 
early  in  demonstration,  results  are  nevertheless  being 
commercially  applied  under  situations  where  confident 
reliability,  performance,  and  cost  advantage  have  been 
established.   This  is  particularly  evident  in  lower 
sulfur  coal  plant  applications  to  reduce  the  cost  of 
compliance.   Demonstrations  proposed  under  the  DOE  ICCT 
Program  will  expand  commercial  use  to  the  more  demanding 
high  sulfur  coal  arena. 

•  Low-NOjj  combustion  modification.   Low-NO  coal  burner 
designs  are  being  applied  to  both  new  and  existing  plants 
for  those  boiler  types  and  operating  conditions  already 
successfully  demonstrated.   The  basis  for  acceptance  is 
the  ability  to  suppress  the  formation  of  NO  while 
improving  combustion  performance  and  fuel  utilization. 

As  the  performance  and  reliability  of  such  combustion 
modifications  are  demonstrated  under  even  more  demanding 
conditions,  their  use  will  expand  accordingly. 

•  Coal  cleaning.   Although  the  intensive  physical  removal 
of  ash  and  pyritic  sulfur  from  coal  has  been  established 
in  the  steel  industry,  its  broad  application  to  utility 
steam  coal  is  more  recent.   Again,  acceptance  has  been 
based  on  site  specific  opportunities  to  reduce  pollutants 
prior  to  combustion,  reduce  transportation  costs,  and 
improve  plant  reliability.   As  these  advantages  have  been 
demonstrated,  they  in  turn  have  spawned  new  process 
opportunities  and  commercial  applications  which 
accelerate  both  the  breadth  and  depth  of  use.   Chemical 
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and  even  biological  coal  cleaning  processes,  in  addition 
to  advanced  physical  cleaning,  are  now  proposed  under  the 
DOE  ICCT  Program  and  promise  to  further  commercially 
expand  this  very  important  core  clean  coal  technology 
category.  i 

It  is  also  instructive  to  consider  the  electric  utility  industry's 
commitment  to  Phase  2  of  the  DOE  co-sponsored  ICCT  Demonstration 
Program,  as  illustrated  in  Table  1  and  Figure  2.   Of  the  54 
proposed  demonstrations,  37  are  directed  to  utility 
applications.   These  involve  some  26  electric  utilities  providing 
nearly  70%  of  the  nation's  potentially  affected  coal-fired 
generating  capacity.   17  categories  of  innovative  clean  coal 
technology  are  represented  of  which  12  are  directed  primarily  to 
retrofit  applications. 

2.  Innovative  Clean  Coal  Technology  Provides  the  Opportunity  to 
Significantly  Reduce  the  Cost  and  Increase  the  Environmental 
Effectiveness  of  Emission  Control  Programs. 

The  electric  utility  industry,  which  uses  over  80%  of  U.S.  coal 
production,  stands  at  the  threshold  of  fundamental  change  in  its 
technological  base  for  power  generation.   Historically,  from  the 
time  of  Thomas  Edison's  first  coal-fired  generating  station  in 
1890  to  the  1960 's,  the  pace  of  coal  technology  advancement 
continued  at  a  remarkable  rate  with  the  U.S.  the  world  leader  in 
both  development  and  application.   Over  the  past  20  years, 
however,  further  progress  has  stagnated  in  the  face  of  new 
constraints  including  environmental  and  licensing  requirements, 
declining  coal  quality  and  construction  productivity,  and 
escalating  cost.   Thus,  it  costs  three  times  more  today  in  the 
U.S.  in  constant  dollars,  to  install  a  kilowatt  of  coal-fired 
generating  capacity  than  in  1967,  and  even  more  than  in  1920,  for 
example. 

Based  on  these  changing  realities,  only  a  fundamental  improvement 
in  coal-fired  power  plant  technology  can  effectively  respond  to 
the  growing  constraints  on  power  generation  and  restore  economic 
progress  in  electricity  production.   Innovative  clean  coal 
technology  can  help  provide  this  improvement.   Failure  to  meet 
this  challenge  will  not  only  sacrifice  environmental  protection 
but  will  undermine  national  economic  competitiveness,  leading  to 
further  erosion  of  industry  and  jobs. 

The  urgency  of  these  national  goals  is  underscored  by  the 
challenge  to  future  electricity  supply  capability.   For  example, 
the  electricity  generating  capacity  currently  installed  or  assured 
of  construction  completion  will  only  support  an  average  growth 
rate  in  electricity  demand  of  about  one  percent  per  year  over  the 
remainder  of  the  century.   By  comparison,  electricity  demand  over 
the  turbulent  past  13  years  increased  an  average  of  2.6%  per 
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year.   Based  on  this  experience  we  expect  electricity  demand  to 
continue  to  pace  the  economy.   Clean  coal  technology,  if  fully 
developed  and  applied,  could  significantly  reduce  the  cost  of 
electricity  generation  essential  to  the  nation's  economic 
prosperity.   This  cost  reduction  will  rapidly  increase  with  time 
as  more  new  technology  is  applied  and  could  reach  $5  billion  per 
year  by  the  turn  of  the  century,  based  on  new  plant  and  repowering 
applications.   This  is  just  the  tip  of  the  strategic  cost-saving 
opportunity. 

Although  there  are  many  types  of  innovative  clean  coal 
technologies,  they  typically  have  several  characteristics  in 
common  which,  in  varying  degrees,  determine  their  generic  cost- 
saving  opportunities  relative  to  existing  technology: 

•  Better  integration  of  emission  control  with  the  coal- 
based  power  generation  process  thus  reducing  complexity 
and  the  quantity  of  required  equipment. 

•  Simplified  process  design  characteristics  leading  to 
improved  reliability  and  dependability,  as  well  as 
construction  modularity. 

•  Improved  flexibility  to  target  the  wide  range  of  site 
specific  requirements  associated  with  variability  in  coal 
type,  plant  design,  and  operating  characteristics. 

•  Production  of  by-products  which  are  more  easily  managed 
and  potentially  marketable. 

The  end  result  is  an  array  of  technical  options  tailored  to  the 
wide-ranging  needs  of  the  coal  user  and  which  collectively  provide 
the  lowest  cost  solution  to  the  nation.   The  potential  capital 
cost  saving  relative  to  existing  technology  ranges  from  10%  to 
80%,  and  annual  costs  savings  are  typically  20%  to  30%  relative  to 
coal  utilization  and  emission  control  strategies  which  do  not 
include  the  array  of  innovative  clean  coal  technologies  now  in,  or 
entering,  demonstration. 

These  savings  are  perhaps  best  put  in  perspective  by  considering 
the  magnitude  of  application.   Over  the  next  20  years  the  United 
States  will  add  at  least  150,000  Mw  of  new  coal-fired  electricity 
generating  capacity.   This  exceeds,  for  example,  the  total  current 
generating  capacity  of  Japan,  Germany,  or  the  United  Kingdom.   The 
savings  to  the  nation  which  are  achievable  through  the  successful 
application  of  productive  clean  coal  technology  to  this  new 
capacity  would  exceed  $60  billion  in  capital  costs  alone.   In 
addition,  the  cost  of  proposed  acid  rain  control  legislation, 
requiring  SO,  and  NO^^  control  on  over  150,000  Mw  of  existing  coal- 
fired  generating  capacity,  would  typically  be  reduced  by  over  one 
billion  dollars  per  year. 
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The  environmental  and  economic  benefits  to  the  U.S.  of  clean  coal 
technology  application  versus  immediate  retrofit  emission  control 
are  summarized  in  Figures  3  and  4.   In  Figure  3  for  example,  the 
area  bounded  by  the  solid  curve  and  the  dotted  curve  labelled  CCT 
Plants,  represents  the  probable  SO,  control  impact  of  promptly 
deploying  clean  coal  technology.   This  scenario  can  ultimately 
achieve  and,  most  importantly,  sustain  a  level  of  emission 
reduction  exceeding  that  of  typical  retrofit  emission  control 
approaches.   Just  as  the  utility  industry  now  controls  emissions 
substantially  beyond  State  Implementation  Plan  (SIP)  requirements, 
so  it  is  likely  that  the  clean  coal  technology  path  for  new  and 
repowered  plants  will  be  followed  on  economic  and  productivity 
grounds  as  the  technology  is  demonstrated  to  commercial 
maturity.   The  national  goal  should  be  to  accelerate  this  desired 
path  as  efficiently  as  possible. 

The  impact  of  a  retrofit  1.2  Ib/MBtu  SOj  state-wide  emission 
bubble  is  also  indicated  by  the  cross-hatched  area.   This  provides 
only  an  initially  larger  SO2  reduction  peak  which  rapidly 
diminishes  and  converges  with  the  New  CTT  Plant  scenario.   It  also 
draws  investment  from  more  productive  clean  coal  technology,  and 
would  tend  to  freeze  existing  control  technology.   Environmental 
science  indicates  that  any  emission  control  strategy  which  does 
not  sustain  its  reduction  well  beyond  that  achievable  through  this 
retrofit  approach  is  unlikely  to  demonstrate  any  real  improvement 
in  the  environmental  issues  for  which  it  is  intended. 

The  comparative  cost  implications  of  these  scenarios  is  described 
in  Figure  4.   The  annual  net  cost  savings  associated  with  the  CCT 
deployment  scenario,  relative  to  continuing  current  power  plant 
design  practice,  grows  continuously.   On  the  other  hand,  the 
additional  cash  flow  requirements  associated  with  legislatively 
imposed  retrofit  emission  control  scenarios  relying  on 
conventional  scrubbers  and  coal  switching  rapidly  rise  to  a  peak 
of  as  much  as  $10  billion/year  in  additional  control  costs.   Such 
restrictive  emission  control  legislation  and  its  diversion  of 
resources  would  act  as  a  powerful  deterent  to  the  commercial 
application  of  emerging  clean  coal  technology. 

The  key  question  which  must  be  resolved  before  large  scale 
application  of  these  innovative  clean  coal  technology  options  can 
occur  IS  proof  of  their  long-term  reliability  under  utility 
operating  conditions.   It  is  therefore  essential  to  stress  the 
development  and  demonstration  of  these  options  at  sufficiently 
large  scale  to  verify  their  commercial  reliability.   Figure  5 
indicates  the  characteristic  learning  curve  associated  with  the 
development  and  commercial  deployment  of  new  technology.   Today,  the 
various  innovative  clean  coal  technology  options  under 
consideration  have  reached,  or  are  approaching,  first  commercial 
demonstration.   It  is  this  "commercial  demonstration"  step  where 
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the  size  and  cost  of  the  facility  necessary  to  assure  reliable 
operation  is  the  greatest.   As  the  learning  curve  continues,  each 
succeeding  installation  entails  less  risk  and  therefore  less 
engineering  margin  and  redundancy  until  full  conunercial  maturity 
is  reached.   It  is  recognition  of  the  risks  inherent  in  this 
learning  curve,  and  the  need  to  share  in  the  cost  of  their 
resolution,  which  defines  the  need  for  the  Innovative  Clean  Coal 
Technology  Initiative. 

A  case  study  of  the  much  greater  cost  of  ignoring  commercialization 
risk  is  the  forced  deployment  of  flue  gas  desulfurization  (FGD) 
scrubber  technology  in  the  U.S.   This  resulted  in  an  exceptional 
history  of  cost  and  inefficiency.   Contrary  to  sound  development 
practice,  FGD  scrubber  technology  bypassed  the  scale-up  process 
of  development  and  was  prematurely  deployed  at  commercial  scale 
as  a  result  of  legislative  and  regulatory  requirements.   The 
deployment  process  occurred  in  an  adversarial  atmosphere  where 
the  incentive  was  on  least  first  cost  without  adequate 
understanding  of,  or  insurance  against,  the  performance  and 
reliability  risks  involved.   As  a  result,  this  "brute  force" 
approach  to  development  and  deployment  has  involved  over  50,000 
MW  of  electric  generating  capacity  at  a  total  cost  to  the  utility 
industry  and  rate  payer  of  over  $20  billion  (1988  $)  in  capital, 
operating  and  lost  generating  capacity  costs  during  the  past  15 
years.   Only  now  is  the  technology  approaching  acceptable 
reliability,  although  at  an  excessive  cost  for  operational  risk 
protection  and  redundancy  which  still  requires  substantial 
development  attention  as  reflected  in  proposals  to  Phase  2  of  the 
DOE  ICCT  Demonstration  Program. 

Had  FGD  scrubber  technology  been  developed  and  deployed  in  a  more 
rational  and  cooperative  manner,  reflecting  Figure  5,  the  cost 
could  have  been  reduced  to  $1-2  billion  involving  no  more  than 
2000  MW  of  capacity,  with  no  delay  in  the  time  frame  necessary  to 
achieve  maturity.   In  addition,  the  legacy  of  poorly  performing 
or  obsolete  commercial  scrubber  installations  and  the  resulting 
ill-will  on  the  part  of  the  user  could  have  been  avoided.   One 
need  look  no  further  than  the  Japanese  experience  with  emission 
control  technology  to  see  the  contrasting  success  and 
cost/effectiveness  of  the  more  rational,  cooperative  approach  to 
risk  shared  development  and  commercial  maturation. 

3.   The  Requirements  and  Timing  of  Emission  Control  Programs  can 
Discourage  and  Even  Preclude  the  Use  of  Innovative  Clean  Coal 
Technology. 

Unfortunately,  as  indicated  in  the  previous  section,  legislative 
and  regulatory  measures  can  and  do  restrict  the  use  of  clean  coal 
technology  by  failing  to  provide  the  flexibility  necessary  to 
fully  implement  these  opportunities.   This  can  effectively  limit 
electric  utilities  to  either  scrubbing  or  retiring  the  majority 
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of  their  generating  units.   A  requirement  to  apply  current  flue 
gas  scrubbing  technology  to  existing  plants  would  typically 
impose  an  additional  cost  of  about  $300/Kw  and  would  force  many 
units  into  retirement  at  a  time  when  their  power  generation 
capability  will  be  increasingly  important  to  the  cost  and 
reliability  of  electricity  supply. 

Several  principles  are  therefore  important  in  a  control  strategy 
intended  to  encourage  the  use  of  innovative  clean  coal 
technology. 

•  Sustain,  as  a  primary  national  objective,  the  remarkable 
progress  made  over  the  past  15  year  in  emission 
reduction.   This  will  encourage  the  most  productive 
application  of  innovative  clean  coal  technology  for 
repowering  and  new  plant  application  and  minimize 
counterproductive  "band-aid"  control  requirements. 

•  Reinforce  a  scientific  basis  for  environmental  quality 
goals  and  eliminate  the  continuing  threat  of 
administrative  "racheting"  of  control  regulations  as  a 
result  of  the  technology  forcing  requirements  of  the 
Clean  Air  Act.   This  racheting  risk  tends  to  retard  both 
the  development  and  application  of  more  effective 
technology  because  there  is  little  incentive  to  invest 
in  "better  mousetraps"  unless  assurance  is  provided  that 
a  new  technology  can  be  nurtured  without  risk  of 
regulatory  violation  or  administratively  imposed 
obsolescence. 

•  Achieve  environmental  quality  goals  with  the  least 
impact  on  cost  and  productivity.   This  principle  will 
encourage  innovative  clean  coal  technology  but  more 
importantly  will  allow  the  market  to  choose  the  least 
cost  solution  among  an  array  of  control  options.   An 
effective  strategy  should  be  designed  to  ensure  the 
availability  of  the  necessary  options  rather  than 
artificially  restrict  that  market. 

•  Provide  both  schedule  and  risk  sharing  flexibility 
commensurate  with  the  realistic  commercial  maturation 
and  market  potential  of  new  technology.   Today  the  range 
of  innovative  clean  coal  technology  options  are  in  or 
entering  commercial  demonstration.   It  is  in  this  phase 
where  the  cost  of  facilities  necessary  to  assure 
reliable  operation  is  greatest.   This  "risk  cost"  then 
is  reduced  over  a  series  of  additional  installations 
until  full  commercial  maturity  is  achieved.   The  DOE  co- 
sponsored  Clean  Coal  Technology  Demonstration  Initiative 
is  an  essential  step  in  accelerating  this  maturation 
process  through  risk-sharing. 
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•  Establish  a  joint  federal  and  state  government 
commitment  fostering  clean  coal  technology  as  a  prudent 
investment  in  the  national  interest,  and  remove 
governmentally  imposed  disincentives  to  their~use.   This 
is  essential  to  the  accelerated  application  of  clean 
coal  technology  by  the  regulated  electric  utility 
industry.   Specific  recommendations  in  this  regard  have 
been  developed  by  the  President's  Task  Force  on 
Regulatory  Relief. 

•  Permit  the  broadest  possible  averaging  of  emission 
reductions  consistent  with  the  achievement  of 
environmental  quality  goals.   On  a  national  basis,  the 
actual  cost  savings  achievable  through  a  state-wide 
emission  bubble  versus,  for  example,  a  unit-by-unit 
emission  cap  for  the  same  level  of  emission  reduction 
can  be  as  much  as  50%.   An  important  component  of  this 
savings  is  the  expanded  flexibility  to  utilize 
innovative  clean  coal  technology. 

•  Recognize  the  cost-effectiveness  sensitivity  of 
increasing  levels  of  emission  control.   This  is 
particularly  pronounced  in  the  case  of  NO^^  control  where 
the  cost  of  innovative  combustion  modification  is  on  the 
order  of  $200  per  ton  of  NO^^  controlled  while  post- 
combustion  selective  catalysis  reduction  technology  can 
exceed  $2000  per  ton  of  NO^^  controlled. 

In  summary,  the  prompt  and  successful  achievement  of  the 
advantages  of  innovative  clean  coal  technology  will  depend  on  (a) 
stable  environmental  policies  that  enhance  productivity  as  well 
as  environmental  protection  (b)  effective  risk-sharing  programs 
accelerating  commercial  maturation  and  (c)  avoidance  of 
counterproductive  compliance  schedules. 

•  Complete  the  on-going  DOE  co-sponsored  ICCT 
Demonstration  Initiative  as  planned.   In  industry  where 
reliability  is  paramount,  complementary  demonstrations 
which  map  the  envelope  of  application,  i.e.,  address  the 
range  of  designs,  fuels,  suppliers,  and  operating 
variables  faced  by  the  user  are  required  to  achieve 
confident  and  cost-competitive  commercial  applications 
as  quickly  as  possible  for  the  broadest  possible  market. 

Table  2  outlines  the  various  advanced  clean  coal  technologies  and 
summarizes  their  major  risk  factors  which  must  be  resolved 
through  the  demonstration  process. 

Three  primary  factors  determine  the  timing  for  a  program  intended 
resolve  these  risks  and  to  achieve  commercial  maturity  for  the 
technologies  involved. 
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a.  The  range  of  clean  coal  technologies  involved. 

b.  The  schedule  for  completion  of  prototype  demonstration. 

c.  Commercial  maturation  requirements  (number  of  units  and 
required  operating  period) . 

The  following  summarizes  our  logic  in  addressing  these 
questions.   First,  some  65  to  85  projects  have  been  identified  to 
achieve  commercial  maturity  over  the  range  of  technologies, 
operating  conditions,  and  risk  factors  outlined  in  Table  2.   19 
of  these  are  ongoing  with  a  large  fraction  of  the  54 
demonstrations  proposed  under  Phase  2  of  the  DOE  co-sponsored 
ICCT  Demonstration  Initiative  directly  relevant  to  satisfying 
these  requirements.   EPRI ,  for  example,  is  participating  in  about 
half  of  these  proposed  demonstrations.   These  required  U.S. 
demonstrations  represent  only  about  5%  of  the  ultimate  electric 
utility  market  and  are  consistent  with  similar  national  joint 
ventures  underway  by  both  Japan  and  West  Germany  to  accelerate 
the  commercial  availability  of  advanced  coal  technology  in  their 
countries  and  abroad. 

Assuming  no  further  delays  in  the  implementation  of  the  DOE  co- 
sponsored  ICCT  Demonstration  Initiative,  we  would  expect 
commercial  maturity  to  be  achieved  in  the  time  frame  of  1994 
through  2000,  depending  on  the  specific  clean  coal  technology. 
At  that  point,  the  various  technologies  will  have  demonstrated 
their  commercial  potential  across  the  envelope  of  application  and 
are  ready  to  compete  on  their  economic  merits  in  the 
marketplace.   Full  utilization  will  potentially  involve  a  market 
of  more  than  150,000  Mw  of  existing  coal  capacity  plus  an 
additional  150,000  Mw  of  new  and  repowering  capacity  over  the 
next  20  years.   The  sheer  magnitude  of  that  market  must  be 
carefully  considered  in  terms  of  the  additional  time  necessary  to 
achieve  commercial  equilibrium,  let  alone  saturation.   These 
innovative  clean  coal  technologies  will  directly  guide  a  large 
fraction  of  the  nation's  capital  investment  and  have  a  major 
impact  on  U.S.  competitiveness  in  the  global  market. 
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Figure   1 
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Figure   3 
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FIGURE    4 
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FIGURE    5 
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Mr.  Sharp.  Thank  you  very  much,  Mr.  Yeager. 

We  now  welcome  Mr.  Disbrow  from  American  Electric  Power. 

STATEMENT  OF  R.E.  DISBROW 

Mr.  Disbrow.  Thank  you,  Mr.  Chairman  and  members  of  the 
subcommittee,  Congressman  Regula. 

I  am  appearing  today  as  chairman  of  the  Clean  Coal  Technology 
Coalition,  an  ad  hoc  organization  whose  73  members  include  elec- 
tric utilities,  coal  companies,  architect  and  engineering  firms, 
equipment  manufacturers,  several  State  governments  and  universi- 
ties, the  Edison  Electric  Institute,  the  National  Coal  Association, 
and  the  United  Mineworkers  of  America. 

At  the  outset,  I  wish  to  note  for  the  record,  as  several  have  done 
before  me,  that  SO2  emissions  are  trending  downward.  The  scientif- 
ic evidence  to  date,  including  that  compiled  by  NAPAP  and  the 
conclusions  apparently  reached  by  the  panel  of  noted  scientists 
who  appeared  before  you  last  May  26,  indicate  that  we  are  not 
facing  an  environmental  crisis  or  catastrophe.  We  have  the  time 
for  thoughtful  consideration  and  sensible  cost-effective  action  like 
that  currently  being  undertaken  through  the  Clean  Coal  Program. 

Our  coalition  has  previously  testified  before  this  subcommittee 
and  reiterates  again  our  belief  that  enactment  of  acid  rain  control 
legislation  will  frustrate  the  development  of  these  newer  technol- 
ogies. Why?  Because  utilities  faced  with  stringent  new  emission  re- 
duction requirements  will  rely  on  the  proven  and  not  immature 
clean  coal  technologies.  Concentration  of  our  limited  resources  on 
compliance  with  the  tried  and  proven  will  force  abandonments  of 
projects  such  as  the  330  megawatt  pressurized  fluidized  bed  project 
we  recently  proposed  to  DOE  under  the  second  clean  coal  technolo- 
gy solicitation.  We  simply  cannot  do  both. 

I  would  like  to  make  three  further  points  in  response  to  ques- 
tions which  you  previously  posed  to  me,  Mr.  Chairman,  and  a  more 
detailed  discussion  is  set  forth  in  my  written  statement  which  will 
be  submitted  for  the  record. 

First,  contrary  to  the  arguments  of  some  that  enactment  of  acid 
rain  control  legislation  will  accelerate  development  of  clean  coal 
technologies,  as  I  stated  a  moment  ago,  I  believe,  in  fact,  it  would 
serve  to  stifle  such  development.  Technological  development  cannot 
be  accelerated  beyond  a  point.  With  the  assistance  of  the  Federal 
co-funding  program,  it  is  now  on  the  fastest  track. 

Additionally,  those  technologies  to  be  used  in  repowering  of  exist- 
ing facilities  or  in  the  new  Greenfield  plants  and  offering  the  most 
promise  of  more  cost-effective  power  production  in  an  environmen- 
tally superior  manner  will  be  brought  to  the  marketplace,  in  any 
event,  as  quickly  as  commercially  available. 

So-called  retrofit  technologies  to  be  used  solely  for  emission  re- 
ductions will  not  be  introduced  as  rapidly  unless  needed  to  meet 
local  environmental  requirements.  However,  two-thirds  of  the  re- 
sponse to  the  recent  DOE  solicitation  related  to  retrofit  technology. 
This  heavy  weighting  shows  clear  interest  in  developing  an  insur- 
ance policy  by  expanding  the  menu  of  technology  options  should 
ongoing  scientific  research  lead  to  the  conclusion  in  the  future  that 
emission  reductions  are  required. 


I 


501 

Second,  you  have  asked,  Mr.  Chairman,  for  our  assessment  of  the 
minimum  requirements  of  an  acid  rain  control  program  to  preserve 
clean  coal  technologies  as  a  possible  compliance  option  if  acid  rain 
control  legislation  is  indeed  enacted.  I  believe  three  things  are 
mandatory:  One,  a  sufficient  amount  of  time  must  be  allowed  to 
permit  clean  coal  technology  demonstration,  deployment,  and 
market  penetration  to  occur;  second,  continued  funding  of  a  clean 
coal  technology  deplo5mient  program  is  essential  in  bringing  these 
technologies  to  the  earliest  commercial  maturity  and  therefore 
readiness  for  widespread  usage;  and,  third,  adoption  of  regulatory 
incentives  and  the  elimination  of  disincentives  to  assure  cost  recov- 
ery for  those  utilities  that  pioneer  these  new  technologies. 

There  is  the  added  need  to  protect  such  pioneering  use  against 
any  subsequent  changes  in  environmental  regulations  that  might 
thereafter  render  a  clean  coal  technology  useless  because  it  is 
unable  to  comply  with  the  new  requirements. 

In  answer  to  your  final  question  regarding  how  utility  managers 
go  about  determining  how  to  comply  with  an  acid  rain  control  pro- 
gram, I  feel  the  compliance  strategies  will  vary  utility  by  utility. 
The  only  generalization  I  can  offer  is  that  the  decisions  will  be 
made  on  the  basis  of  life  cycle  costs  of  the  various  compliance  op- 
tions which,  in  turn,  will  be  influenced  by  the  available  menu  of 
commercial  cost-effective  technologies  in  relation  to  other  options 
such  as  fuel  switching. 

I  appreciate  the  opportunity  to  appear  before  you,  and  I  will  be 
pleased  to  try  to  respond  to  any  questions. 

[Testimony  resumes  on  p.  517.] 

[The  prepared  statement  and  attachment  of  Mr.  Disbrow  follow:] 
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WRITTEN  STATEMENT  OF 
R.E.  DISBROW 
PRESIDENT  AND  CHIEF  OPERATING  OFFICER 
AMERICAN  ELECTRIC  POWER  SERVICE  CORP. 


This  written  statement  is  submitted  by  R.E.  Disbrow, 
President  and  Chief  Operating  Officer  of  American  Electric  Power 
Service  Corporation,  on  behalf  of  the  Clean  Coal  Technology 
Coalition. 

The  Coalition  is  an  ad  hoc  group  of  electric  utilities, 
equipment  suppliers,  coal  companies,  architect-engineering  and 
construction  firms,  several  state  governments  and  universities, 
the  National  Coal  Association,  the  Edison  Electric  Institute  and 
the  United  Mine  Workers  of  America.   The  Clean  Coal  Technology 
Coalition,  which  has  a  total  membership  of  73  organizations,  was 
organized  in  early  1985  for  the  specific  purpose  of  encouraging 
the  demonstration,  deployment  and  widespread  use  of  clean  coal 
technologies. 

In  prior  appearances  before  this  Subcommittee  and  other 
committees  of  the  Congress  the  Coalition  has  testified  that 
enactment  of  acid  rain  control  legislation  like  that  introduced 
by  Messrs.  Waxman  and  Sikorski  and  pending  in  the  House  Energy 
and  Commerce  Committee,  or  like  that  reported  by  the  Environment 
and  Public  Works  Committee  and  pending  before  the  Senate,  would 
impede  or  discourage  further  development  of  promising  clean  coal 
technologies.   Further,  any  legislation  to  impose  additional 
emission  reduction  requirements,  that  are  judged  by  many  to  be 
unnecessary,  will  impede  progress  in  the  accelerated  development 
of  emerging  clean  coal  technologies. 

It  should  not  be  forgotten  that  S02  emissions  are  trending 
downward,  meaning  that  the  Clean  Air  Act  is  functioning 
properly.   Also,  the  findings  of  NAPAP  (the  National  Acid 
Precipitations  Assessment  Program)  to  date  confirm  that  there  is 
no  scientific  evidence  that  emissions  resulting  from  the  use  of 
coal  are  causing  damage  to  forests,  crops  or  aquatic  sources. 
The  scientific  research  of  NAPAP,  which  has  been  federally 
authorized  and  funded,  will  be  completed  by  the  end  of  1990. 
Information  provided  to  this  subcommittee  on  May  26,  1988,  in 
which  a  distinguished  group  of  scientists  testified  about  the 
existing  state  of  knowledge  concerning  acid  deposition  and  its 
impacts,  verified  that  this  nation  is  not  facing  an  environmental 
catastrophe.   We  have  the  time  for  thoughtful  consideration  and 
sensible,  cost-effective  action  like  that  currently  being 
undertaken  through  the  clean  coal  program. 

In  his  letter  of  invitation  to  testify.  Chairman  Sharp  set 
forth  a  series  of  questions  that  are  to  be  addressed.   In  this 
statement  answers  have  been  provided  to  the  Chairman's  questions 
by  discussing  the  following  issues: 

1.    Clean  coal  technologies  will  be  developed  and  used 
without  the  adoption  of  additional  environmental 
control  requirements. 
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2.  If  Congress  adopts  an  acid  rain  control  program,  clean 
coal  technology  development  will  be  discouraged  or 
delayed  depending  upon  the  requirements  of  such  a 
control  program. 

3.  Clean  coal  technologies  will  be  utilized  in  complying 
with  an  acid  rain  control  program  only  if  such 
technologies  already  have  been  proven  reliable  and  cost 
effective  in  comparison  with  other  compliance  options. 

II.   CLEAN  COAL  TECHNOLOGIES  WILL  BE  USED  ABSENT  ACID  RAIN 
CONTROL  LEGISLATION: 

A.    Projected  Market  for  Coal  to  Meet  Electricity  Demand 

Coal  is  our  nation's  most  abundant  domestic  fossil  fuel 
resource  (coal  represents  about  80  percent  of  U.S.  fossil  fuel 
reserves)  and  currently  supplies  the  fuel  for  more  than  one-half 
of  the  electricity  generated  in  this  country.   Our  projections  of 
modest  overall  growth,  set  forth  in  the  table  below,  indicate 
that  the  role  of  coal  in  the  future  generation  of  electricity 
will  increase  steadily. 


RANGE  OF  U.S. 


Table  I 
ELECTRIC  GENERATING  CAPACITY 
(GIGAWATTS) 


YEAR 

ALL  SOURCES 

COAL 

%  COAL 

1985 

588 

288 

49.0 

1995 

620-625 

315-320 

51.0 

2005 

700-720 

385-405 

56.0 

2020 

840-890 

520-575 

63.0 

ASSUMPTIONS : 

PERCENT  CAPACITY  GROWTH 
ALL  SOURCES       COAL 

1985-1990 
1990-1995 
1995-2020 

1.0-1.2 

0* 
1.2-1.4 

1.8-2.0 

0* 
2.0-2.4 

*Based  on  1985-86  projections,  existing  capacity 
would  be  operating  at  higher  capacity  factors  and 
thus  demand  would  be  met  by  this  means. 
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As  shown  in  table  I,  by  the  year  2020,  between  250,000  and 
300,000  megawatts  of  additional  capacity  may  be  required  to  meet 
steadily-increasing  demand.l   Satisfying  even  modest  growth  in 
electricity,  the  nation  will  require  more  than  100,000  megawatts 
of  additional  new  capacity  during  the  remainder  of  this  century. 
Much  of  the  additional  requirements  will  depend  upon  coal. 

B.    New  Cost  Effective  Electric  Generation  and 
Environmental  Controls  are  Needed  to  Meet 
Increased  Demand 

The  utility  industry  is  faced  with  two  realities  about  the 
technologies  currently  available  to  use  coal  and  to  control  air 
emissions  from  the  use  of  coal. 

First,  conventional  pulverized  coal  units  are  the  only 
available  technology  commercially  proven  for  the  generation  of 
large  amounts  of  electricity  from  coal.   Because  pulverized  coal 
units  depend  upon  economies  of  scale,  they  are  relatively  large 
units  requiring  long  construction  periods  and  large  capital 
investments.   This  technology  is  near  the  end  of  its  development 
potential . 

Second,  the  utility  industry  has  available  only  three 
conventional  options  to  control  S02  emissions  from  coal  use  — 
coal  cleaning,  conventional  scrubbers,  and  coal  switching. 

Each  of  these  methods  for  controlling  coal-derived  air 
pollutants  has  disadvantages.   For  example,  conventional  coal 
cleaning  has  only  a  limited  ability  to  remove  sulfur,  typically 
only  10  to  30  percent  of  the  total  sulfur  in  coal.   Conventional 
scrubbers  are  very  costly  and  can  only  be  retrofitted  to  an 
existing  unit  if  sufficient  space  at  the  powerplant  site  is 
available.   In  addition,  conventional  scrubbers  use  a  portion  of 
the  electricity  produced  in  the  powerplant  to  operate,  thus 
lowering  efficiency.   Also,  the  typical  flue  gas  desulfurization 
system  today  produces  a  wet  waste  product  that  causes  its  own 
environmental  impact.   Coal  switching  could  become  costly  if  a 
significant  shift  to  low  sulfur  coal  occurs  and  the  demand  for 
such  coal  exceeds  the  supply.   Use  of  lower  sulfur  coal  in  units 
originally  designed  for  higher  sulfur  coals  can  also  result  in 


^According  to  composite  data  compiled  from  other 
sources,  including  the  Department  of  Energy,  the 
Electric  Power  Research  Institute,  Energy  Information 
Associates  and  the  Utility  Data  Institute,  over  100,000 
megawatts  of  existing  coal-fired  capacity  will  likely  be 
replaced  between  the  years  2000  and  2020,  and  approximately 
250,000  megawatts  of  additional  capacity  will  have  to  be 
added  between  now  and  2020. 
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boiler  derating  which  lowers  power  output,  due  to  coal 
characteristics  which  do  not  meet  or  are  in  conflict  with  the 
design  specifications  of  a  particular  boiler.   Also,  unless 
designed  for  low  sulfur  coal  use,  the  operation  of 
electrostatic  precipitators  could  be  adversely  affected  and  such 
coal  use  could  create  problems  of  particulate  compliance.   The 
limitations  of  these  current  means  to  control  air  pollutants  are 
aggravated  by  the  wide  diversity  of  the  nation's  utility  boiler 
population  in  terms  of  boiler  designs,  ages,  sizes  and 
configurations,  as  well  as  the  type  of  coal  consumed. 

In  the  face  of  these  realities,  the  electric  utility 
industry  must  change  its  technological  base  for  electricity 
generation  derived  from  coal.   New  power  generation  options  are 
required  which  can  meet  increasingly-stringent  siting  and 
environmental  standards  without  sacrificing  productivity;  which 
can  be  rapidly  constructed  in  modular  fashion  while  retaining 
acceptable  economies  over  a  wide  range  of  unit  sizes  to  better 
match  uncertain  demand  growth;  and,  which  are  less  sensitive  to 
fuel  type  and  quality  in  a  single  design.   Most  important, 
increased  coal  utilization  must  be  made  compatible  with 
environmental  protection.   This  means  that  emissions  reduction 
and  cost-effective  electricity  generation  must  be  achieved 
concurrently  and  not  pitted  one  against  the  other.   Clean  coal 
technologies  are  the  key  to  that  compatibility.   Successful 
development  and  use  of  emerging  clean  coal  technologies  can 
provide  a  win  for  ratepayers  by  moderating  inceases  in  electric 
rates  and  a  win  for  the  environment. 

Among  the  many  potential  technical  and  cost  advantages  of 
clean  coal  technologies  are  the  following: 2 

o    reduction  of  sulfur  dioxide  (S02)  emissions  in  a  more 
cost  effective  manner  than  currently-available 
technology; 

o    simultaneous  reduction  in  some  cases  of  both  S02  and 
NOx  emissions  (scrubbers  only  reduce  S02  emissions) ; 

o    attainment  of  required  environmental  control  at  lower 
capital  and  operating  and  maintenance  costs  than 
current  technology; 

o    utilization  of  a  wide  range  of  low-cost, 

locally-available  coals,  including  high  sulfur  and 
low  sulfur  eastern  coals  and  low  sulfur  western  coals; 


2a  further  description  of  the  cost  and  technical  advantages 
of  clean  coal  technologies  compared  to  conventional  control 
options  —  as  requested  by  Chairman  Sharp  in  question  #3  of 
his  letter  of  invitation  to  testify  —  is  attached  to  this 
written  statement  as  an  appendix. 
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o    modularity  in  some  cases,  which  means  units  can  be 

sized  more  closely  to  match  load  growth  and  can  take 
advantage  of  the  economies  of  shop  assembly  and 
pre-fabrication,  thereby  shortening  construction  time 
and  cost; 

o    cost  savings  of  10  to  20  percent  depending  upon  plant 

size  for  new  applications  when  compared  to  conventional 
generation  technology; 

o    use  of  existing  plants  and  plant  sites  in  retrofit  and 
repowering  applications,  thereby  avoiding  premature 
plant  retirements  or  replacement  with  other  fuels;  and, 

o    projected  savings  of  10  to  30  percent  over  conventional 
technologies  when  retrofitting  existing  facilities  with 
clean  coal  retrofit  technologies  and,  if  scientific 
evidence  determines  the  need  for  emission  reductions  at 
older  plants  then  these  retrofit  technologies  would 
provide  attractive  economic  means  by  which  to  achieve 
reductions. 

Furthermore,  success  in  the  development  of  these 
technologies  may  preserve  American  mining  jobs  in  the  high  sulfur 
coal  fields,  will  better  ensure  U.S.  industrial  competitiveness, 
and  could  expand  the  trade  of  American  coal  and  technological 
know-how  (without  substantial  efforts  to  encourage  accelerated 
development,  these  technologies  will  be  imported  for  use  and  the 
U.S.  will  lose  its  current  lead  in  this  field  of  technology 
development) . 

C.    Clean  Coal  Technologies  will  be  Developed  Without  the 
Imposition  of  Additional  Air  Quality  Regulations 

Additinal  air  quality  regulation  is  not  the  reason  why 
industry  will  develop  clean  coal  technologies,  although  some 
argue  that  the  imposition  of  additional  regulation  might  drive 
industry  to  develop  and  use  clean  coal  technologies.   Indeed,  as 
will  be  explained  in  detail  later  in  this  statement,  such 
increased  regulation  as  currently  being  proposed  by  some  in 
Congress  will  likely  discourage  or  impede  the  development  of 
clean  coal  technologies  rather  than  encourage  that 
development. 

The  need  to  produce  competitively-priced  electricity  from 
coal  and  also  meet  existing  environmental  requirements  in  an 
ever-expanding  market  for  electricity  are  the  reasons  for  the 
current  development  and  future  use  of  these  technologies^   The 
utility  industry,  long  ago,  recognized  that  new  means  of  power 
generation  and  environmental  control  technology  are  necessary  if 
we  are  to  maintain  and  increase  the  use  of  coal.   American 
Electric  Power,  for  example,  began  development  of  pressurized 
fluid  bed  technology  in  1976,  long  before  the  current  clean  coal 


I 
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program  was  initiated  and  before  additional  air  emissions  control 
requirements  became  an  issue.   Others  in  the  industry  have 
followed  a  similar  path. 

Information  to  date  strongly  suggests  that  those  clean  coal 
technologies  intended  to  repower  existing  facilities  or  to  be 
applied  in  new,  "greenfield"  applications  will  make  the  use  of 
coal  more  cost  competitive  and  environmentally  acceptable.   Thus, 
given  the  projections  for  increased  coal  use,  it  can  be  easily 
concluded  that  technologies  designed  for  repowering  or  new 
applications  will  be  developed  and  used  in  the  absence  of 
additional  environmental  regulations.   Such  a  conclusion  may  not 
follow  with  respect  to  so-called  retrofit  technologies  that  are 
designed  to  reduce  emissions  only  and,  unlike  repowering  or  new 
clean  coal  technologies,  do  not  also  involve  the  more  efficient 
production  of  electricity.   This  lack  of  a  market-oriented 
rationale  for  development  may  be  especially  true  of  those 
retrofit  technologies  that  are  not  able  to  achieve  levels  of  S02 
emissions  reduction  that  will  meet  current  new  source  perfoirmance 
standards  (that  is,  90  percent  reductions) . 

With  respect  to  retrofit  technologies,  however,  it  should  be 
noted  that  two  thirds  of  those  demonstration  project  proposals 
submitted  to  the  Department  of  Energy  pursuant  to  the  on-going 
clean  coal  solicitation  were  projects  involving  retrofit 
technologies.   Further,  if  successfully  developed,  some  of  these 
retrofit  technologies  will  be  adequate,  either  directly  or  in 
combination  with  one  another,  to  achieve  local  environmental 
requirements.   Finally,  if  on-going  scientific  inquiry  concludes 
the  need  for  additional  emissions  reductions,  and  Congress  so 
determines,  then  the   successful  development  of  retrofit 
technologies  will  have  been  highly  desirable.   In  this  way,  the 
current  development  and  demonstration  of  retrofit  technologies 
are  an  insurance  policy  against  the  cost  impacts  of  additional 
controls. 

D.    Timeframe  in  which  Clean  Coal  Technologies  will  be 
Developed 

In  the  absence  of  programs  designed  to  specifically  assist 
in  the  accelerated  development  of  new  technologies,  it  can  be 
expected  that  clean  coal  technologies  will  require  very 
significant  periods  of  time  in  which  to  be  demonstrated,  deployed 
and  finally  utilized.   This  is  so  because  of  the  substantial 
risks  associated  with  any  new  technology  and  it  is  particularly 
acute  in  the  electric  utility  sector  which  requires  a  high  level 
of  plant  reliability  and  which  depends  upon  regulatory  approval 
to  recover  the  costs  of  utility  investment. 

The  private  sector,  acting  alone,  cannot  afford  the 
financial  burden  and  financial  risks  of  new  technology 
development.   By  sharing  in  the  costs  and  financial  risks  of  a 
f irst-of-a-kind  commercial  demonstration  project,  the  government 
can  greatly  facilitate  that  development.   Thus,  the  most 
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important  initiative  undertaken  by  government  to  date  to 
accelerate  the  introduction  of  these  technologies  into  the 
marketplace  is  the  on-going  Department  of  Energy  clean  coal 
program. 

To  further  accelerate  the  commercialization  of  these 
technologies,  the  Coalition  supports  a  multi-year  clean  coal 
technology  deployment  program  which  would  allow  the  government  to 
cost-share  the  construction  and  operation  of  several  additional 
demonstrations  utilizing  the  same  or  similar  technologies  at 
various  sites  and  applications.   President  Reagan,  to  fulfill 
this  country's  commitment  to  Canada  to  implement  and  fully  fund  a 
five  year,  five  billion  dollar  clean  coal  demonstration  program, 
has  requested  an  additional  $1,775  billion  for  fiscal  years 
1990-1992  to  implement  this  expanded  demonstration  program. 
Legislation  introduced  by  Senator  Robert  Byrd  (S.  879)  and 
Representative  Kenneth  Gray  (H.R.  1995)  also  envisions  a 
multi-year  and  multi-billion  dollar  national  program.   There  is 
disagreement  or,  at  least,  confusion  over  the  goals  and 
objectives  to  be  achieved  from  the  greater  amounts  of  funds  being 
sought  by  the  President  and  proposed  in  legislation. 
Specifically,  many  question  the  need  to  support  multiple  projects 
(at  what  would  be  considered  utility  scale)  of  the  same  or 
similar  technology,  under  different  and  real  world  utility 
operating  conditions. 

The  objective  of  supporting  multiple  plant  applications  is 
to  refine  the  technology  so  that  the  capital  and  operating  costs 
of  subsequent  plants  can  be  minimized.   Multiple  plant 
demonstrations  also  offer  the  benefit  of  spreading  among 
potential  users  the  "hands  on"  technology  experience  so  critical 
to  the  pace  of  market  penetration  to  be  achieved  by  a  given 
technology.   In  the  course  of  technology  development,  it  is  well 
accepted  that  the  first  commercial  project  using  a  new  technology 
will  cost  more  than  that  project  which  represents  a  subsequent 
mature  technology.   This  developmental  process  can  be  depicted  by 
the  following  chart: 
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Support  of  projects  to  achieve  maturation  of  a  generic 
technology  does  not  mean  the  support  of  identical  projects. 
Different  coals,  different  suppliers,  different  equipment 
configurations  and  different  applications  of  the  same  or  similar 
technology  should  be  sought.   The  goal  of  such  a  development 
program  would  be  to  demonstrate  technical  feasibility,  economic 
competitiveness  and  the  existence  of  a  qualified  supplier  or 
suppliers  of  the  technology  who  are  able  to  warrant  the 
performance  of  that  technology  to  the  exacting  standards  of  the 
utility  industry. 

If  such  an  accelerated  clean  coal  demonstration  program  were 
supported  by  industry  and  the  federal  government,  we  believe  the 
dates  by  which  various  technologies  might  be  available  for 
commercial  order  would  be  as  depicted  in  the  following  chart: 

Range  of  Estimated  Commercial  Availability 

Dates  of  Clean  Coal  Technologies 

(assximes  implementation  of  a  clean  coal  deployment  program) 

Potentially  Potential  widespread 
Available  for     Commercial  Use  to 

Technoloqv  Class  Commercial  Order*  Achieve  Reductions  of 

(Range  of  Estimates!    AiC  PoUqtants" 

Advanced  Physical  Coal  Cleaning  1994-1996 

Chemical  Coal  Cleaning  1998-2000 

Low  Grade  Coal  Upgrading  1993-1995 

Advanced  i   Regenerable  FGD  1995-1998 

Furnace  Sorbent  Injection  1993-1995 

Duct  Sorbent  Injection  1994-1996 

NOx  Control  During  Combustion  1996-1998 

NOx  Control  Post  Combustion  1996-1998 
Integrated  Gasification  Combined  Cycle   1996-1998 

Utility-Scale  Atmospheric  Fluidized  Bed  1994-1996 

Pressurized  Fluidized  Bed  1998-2000 

'Assumes  that  the  ongoing  clean  coal  technology  demonstration  program 
continues;  that  a  deployment  program  providing  for  several  subsequent 
commercial-scale  demonstrations  of  the  same  or  similar  technology  will  be 
fully  implemented  (number  of  deployment  projects  will  vary  by  technology) ; 
that  neither  the  demonstration  nor  deployment  projects  will  fail;  and,  that 
deployment  projects  of  the  same  generic  technology  will  be  initiated 
roughly  in  parallel  and  not  in  sequence  to  accelerate  further  the 
development  schedule,  (through  the  sequential  approach  would  save  dollars 
and  permit  maximum  learning  value  from  the  prior  projects) .   A  successful 
deployment  program  is  intended  to  provide  sufficient  operating  experience 
with  a  given  technology  to  establish  technical  feasibility,  economic 
competitiveness  with  other  comjoercially-available  options,  and  qualified 
suppliers  capable  of  guaranteeing  the  technology's  performance. 

••Assumes  that  industry  will  not  be  precluded  from  using  the  technology 
once  it  has  been  successfully  demonstrated  and  deployed.   To  ma)ce  a 
significant  contribution  to  the  reduction  of  atmospheric  pollutants,  the 
clean  coal  technologies  must  penetrate  the  market.   Depending  upon  the 
degree  of  difficulty,  size  and  complexity  of  each  clean  coal  project  or 
application,  each  comaeroial  clean  coal  project  will  require  2  to  3  years 
from  start  date  to  placed-in-service  date  for  simple  engineering 
modifications  and  5  to  7  years  for  projects  requiring  major  equipment 
installation.   Initially,  to  minimize  rislt,  a  utility  will  apply  a  retrofit 
or  repowering  technology  to  one  or  two  units  and  not  to  the  entire  system. 
Once  that  utility  gains  experience  and  confidence  in  the  technology  it  will 
li)cely  be  applied  to  other  units  in  that  utility's  system.   Each  utility  is 
li)tely  to  proceed  in  this  same  manner  depending  upon  its  individual,  and 
unique,  circumstances.   Further,  utilities  will  not  all  proceed  to  use  such 
technologies  at  the  same  time.   Therefore,  significant  market  penetration 
which,  in  turn,  will  likely  yield  a  significant  contribution  to  the 
reduction  of  air  pollutants,  will  take  time  and  a  decade  beyond  the  date  of 
commercial  readiness  is  not  an  unreasonable  estimate.   Forcing  use  of  the 
technologies  through  requirements  for  early  reductions  will  only  lead  to 
abandonment  of  the  newer  technologies  in  favor  of  currently  available 
technology,  for  example,  wet-limestone  scrubbers. 
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In  order  to  achieve  significant  reductions  in  air  pollutants 
by  application  or  use  of  these  various  clean  coal  technologies, 
as  much  as  a  decade  or  more  would  be  required  once  the  technology 
is  available  for  commercial  order. 

E.    Barriers  to  the  Adoption  of  Clean  Coal  Technologies  and 
Some  Suggested  Recommendations  to  Eliminate  Those 
Barriers 

■  Even  if  the  Congress  agrees  to  provide  expanded  funding  to 
the  clean  coal  program  as  requested  by  the  President,  it  should 
be  und^stood  that  barriers  still  exist  to  both  the  expanded 
demonstration  of  clean  coal  technologies  and  the  eventual 
widespread  use  of  those  technologies.    Two  of  the  most 
significant  of  these  barriers  are  the  uncertainty  of  cost 
recovery  for  the  investment  made  in  a  clean  coal  project  and  the 
exposure  of  the  utility  to  non-compliance  with  environmental 
regulations  should  the  technology  not  achieve  certain  prescribed 
standards . 

Typically,  utility  maftagers  must  satisfactorily  answer  the 
following  questions  before  investing  in  clean  coal  technology: 

o    Will  the  technology  work  in  commercial  scale 
applications? 

o    Will  the  technology  be  sufficiently  reliable  that 

management  may  count  on  the  plant  being  available  to 
meet  service  obligations  to  customers? 

o    Will  the  investment  be  recoverable? 

o    Will  the  investment  on  the  first  several  units  of  a  new 
technology  be  recoverable  where  those  initial  units  or 
alternatives  to  use  of  coal  are  likely  to  be  higher  in 
cost  than  subsequent  units? 

o    Are  there  affirmative  reasons  (for  example,  greater 

efficiency,  reliability,  environmental  performance)  to 
justify  the  time  and  money  required  for  project 
development? 

o    Will  changes  in  environmental  regulation  render  the 

investment  wasted  and  further  jeopardize  its  recovery? 

Questions  of  technical  feasibility,  reliability  of  the 
technology  at  commercial  scale,  and  economic  and  environmental 
performance  can  be  answered  with  a  properly- focused  and 
successful  demonstration  and  deployment  program.   But,  cost 
recovery  and  changes  in  environmental  regulation  bear  special 
mention  because  additional  assistance  may  be  needed  to  overcome 
these  barriers  to  investment. 
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Major  financial  risk  is  associated  with  development  of  a 
clean  coal  technology  that  must  satisfy  the  economic  and 
reliability  parameters  for  electric  utility  appliction. 
Disincentives  to  investment,  including  retrospective  prudence 
reviews  by  regulatory  commissions,  have  resulted  in  utility 
management  deciding  to  delay  commitments  to  new  baseload  plants 
and  to  even  more  risky  new  technologies.   These  disincentives  to 
investment  are  one  reason  why  essentially  no  commitments  to  new 
baseload  capacity  have  been  made  over  the  last  several  years  and 
very  little  additional  capacity,  except  for  PURPA-type  qualifying 
facilities  and  low  capital  cost  natural  gas-fired  combustion 
turbines,  is  planned  for  commitment  over  the  next  several  years. 
This  same  aversion  to  the  risks  associated  with  investment  in  new 
baseload  capacity  applies  to  clean  coal  technologies  with  even 
greater  force. 

Under  the  current  regulatory  climate,  technologies  that  do 
not  perform  as  anticipated  may  be  subject  to  penalty  by 
regulatory  agencies  that  govern  the  rates  charged  by  utilities. 
Furthermore,  cost  recovery  of  retrofit  technologies  that  do  not 
achieve  NSPS  levels  of  performance  may  be  jeopardized  if  emission 
requirements,  imposed  subsequent  to  the  installation  of  the 
retrofit  technology,  require  major  additional  commitments  of 
capital.   These  serve  to  discourage  the  technological  risk-taking 
that  is  necessary  for  new  technology  to  achieve  greater 
reliability  and  lower  costs.   So  long  as  regulatory  actions 
threaten  to  place  the  majority  of  risk  on  the  shareholder  without 
commensurate  payback  potential  for  the  degree  of  risk  taken, 
there  will  be  a  reluctance  to-embark  upon  development  of 
large-scale,  capital-intensive  new  technologies.   Regulatory 
mechanisms  to  be  applied  at  the  federal  and  state  regulatory 
level,  like  those  proposed  in  S.  879  and  H.R.  1995,  should  be 
considered  in  order  to  best  assure  the  possibility  of  recovery  of 
investment  and  to  balance  regulatory  oversight  with  encouragement 
of  technological  development. 

During  the  demonstration  stage,  and  even  in  the  absence  of  - 
additional  emission  reduction  requirements  which  would  be 
mandated  by  passage  of  proposed  acid  rain  control  legislation, 
utilities  are  still  vulnerable  to  the  unyielding  requirements  of 
current  environmental  regulations.   For  example,  if  a  technology 
is  not  able  to  attain  projected  emission  reductions  by  a  certain 
date,  environmental  requirements  may  be  imposed  on  the  source  and 
the  utility  required  to  achieve  emission  reductions  through  other 
means.  As  a  result,  an  investment  in  a  clean  coal  technology 
could  be  lost. 

Also,  an  expenditure  today  for  a  retrofit  technology  that 
achieves  significant  reductions  but  does  not  achieve  current  NSPS 
levels  could  be  lost  if  an  acid  raid  control  proposal  were 
enacted  which  required  higher  emission  reductions  from  the  unit 
previously  retrofitted  with  a  clean  coal  technology.   The  means 
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to  protect  the  owner  or  operator  of  a  facility  that  takes  the 
risk  of  developing  a  clean  coal  technology  from  subsequent 
changes  in  environmental  law  or  regulations  should  be  found. 

Changes  to  existing  environmental  regulations  like  those 
proposed  by  the  President's  Task  Force  on  Regulatory  Relief 
should  also  be  encouraged.   And  finally,  it  must  be  recognized 
that  compliance  with  environmental  regulations  is  a  complex  and 
time  consuming  process;  some  procedural  mechanism  that  would 
facilitate  decision-making  and  answer  questions  for  clean  coal 
technology  developers  about  options  to  comply  with  environmental 
regulations  night  be  very  helpful  and  better  assure  industry 
interest. 

II.   ENACTMENT  OF  CURRENTLY  PENDING  ACID  RAIN  CONTROL  LEGISLATION 
WILL  IMPEDE  OR  PROHIBIT  CLEAN  COAL  TECHNOLOGY  DEVELOPMENT: 

A.  Enactment  of  the  Mitchell  bill  (S.  1894)  or  the 
Waxman-Sikorski  bill  (H.R.  2666)  Would  Discourage 
Development  of  Clean  Coal  Technologies 

Enactment  of  an  acid  rain  control  measure  which  requires 
significant  reductions  of  air  pollutants  from  coal  use  in  the 
1990 's  will  discourage  the  demonstration  and  maturation  of  new 
clean  coal  technologies.   The  development  of  technologies  simply 
takes  time.   Under  ideal  circumstances  —  given  a  fully-financed 
deployment  program,  without  new  emission  control  requirements  — 
industry  will  still  require  much  of  the  1990 's  to  demonstrate, 
deploy  and  bring  to  commercial  maturity  clean  coal  technologies. 
Thus,  even  if  a  significant  program  of  federal  financial 
incentives  were  enacted  to  accompany  a  control  program  it  is 
doubtful  that  industry  would  use  limited  resources  to  cost-share 
in  the  demonstration  of  risky  technologies  when  faced 
contemporaneously  with  requirements  for  massive  emission 
reductions.   A  utility  will  comply  with  such  requirements  by 
switching  fuel  sources,  shutting  down  powerplants  prematurely  or 
retrofitting  conventional  scrubbers;  emerging  clean  coal 
technologies  will  be  a  very  limited  option. 

AEP  recently  proposed  to  the  Department  of  Energy  to  cost 
share  the  development,  construction  and  operation  of  a  330 
megawatt,  full  commercial-sized  pressurized  fluidized  bed 
repowering  project  at  our  Philip  Sporn  plant.   The  project  is 
estimated  to  cost  $579.3  million  of  which  the  DOE  has  been  asked 
to  contribute  $184.8  million.   If  acid  rain  control  legislation, 
like  that  pending  before  the  House  Energy  and  Commerce  Committee 
or  the  U.S.  Senate,  were  enacted,  this  clean  coal  project  would 
have  to  be  abandoned  and  our  resources  used  to  comply  with  these 
new  environmental  requirements  by  use  of  currently-available 
options. 

B.  Clean  Coal  Technology  Development  would  be  Impeded 
Under  Any  Acid  Rain  Control  Program 
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Any  acid  rain  control  program  will  impede  the  development 
and  use  of  clean  coal  technologies.   This  is  so  because  a 
requirement  to  reduce  emissions  will  always  drive  regulated 
utilities  affected  by  such  requirements  to  those  methods  of 
compliance  which  are  commercially  tested  and  available  even  if 
potentially  less  expensive,  more  efficient  but  not  thoroughly 
proven  alternatives  are  also  available.   As  previously  discussed 
in  this  statement,  clean  coal  technologies,  even  where  supported 
by  additional  federal  financial  and  regulatory  incentives,  along 
with  favorable  state  regulatory  treatment  of  clean  coal  projects, 
will  not  be  ready  for  commercial  use  until  the  late  1990 's  and, 
realistically,  widespread  use  will  probably  not  occur  until  after 
the  turn  of  the  century. 

Alternatively,  if  reductions  in  emissions  are  not  required 
before  the  turn  of  the  century  then  it  is  possible  that  a  range 
of  clean  coal  technologies  will  have  been  developed  and  could  be 
used  as  a  compliance  option.   Even  then,  however,  there  would  be 
considerable  pressure  to  conserve  financial  resources  and  to 
apply  such  resources  to  achieving  the  greatest  reductions  on  the 
least  number  of  units.   This  would  mean  that  interest  in,  and 
funds  available  to  demonstrate,  less  efficient  retrofit 
technologies  would  be  very  limited.   Also,  overall  interest  in 
developing  or  using  clean  coal  technologies  would  be  greatly 
reduced.   Resources,  both  human  and  financial,  would  be 
redirected  towards  compliance  with  the  required  emissions 
reductions. 

C.    The  Use  of  Clean  Coal  Technologies  as  a  Possible 
Compliance  Option 

Sufficient  time  must  be  allotted  for  the  demonstration  and 
deployment  of  clean  coal  technologies  before  industry  will 
consider  their  use.   Without  this  time,  the  potential  users  of 
such  technologies  will  have  no  information  or  experience  upon 
which  to  judge  costs,  efficiency,  reliability  and  other  issues 
that  confront  utility  management  when  making  choices  about 
emissions  reduction  options. 

It  is  important  to  understand  that  only  after  successful 
demonstration  and  deployment  will  a  particular  clean  coal 
technology  be  considered  an  option  by  which  to  achieve  reductions 
of  atmospheric  pollutants;  however,  successful  demonstration  and 
deployment  does  not  mean  that  the  technology  will  be  immediately 
and  widely  incorporated  into  the  nation's  electric  generation 
base  thereby  achieving  significant  reductions.   The  utility 
industry  —  each  utility  —  will  proceed  very  carefully  when 
applying  a  new  technology.   This  means  that  for  any  given 
utility,  a  successfully-demonstrated  clean  coal  technology  will 
be  applied  first  to  one  unit  and  then  another,  before  being 
incorporated  into  an  entire  system.   This  market  penetration 
scenario  will  be  replicated  many  times  over  throughout  the  entire 
utility  industry.   Application  of  clean  coal  technologies  into 
the  entire  generation  base  would  be  dependent  upon  many  factors 
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and  could  easily  take  a  decade  or  more  in  which  to  penetrate  the 
market  and  achieve  significant  reductions  of  atmospheric 
pollutants. 

Furthermore,  to  be  ready  for  widespread  commerical 
applications  so  that  these  technologies  might  contribute  to 
significant  reductions  of  atmospheric  pollutants,  it  will  be 
necessary  to  initiate  immediately  the  expanded  demonstration  and 
deployment  program  described  in  this  statement.   This  means  that 
the  clean  coal  technology  financial  assistance  program  must  be 
continued  and  expanded.   Also,  regulatory  impediments  at  the 
federal  and  state  levels  must  be  addressed  and  regulatory 
incentives  substituted  in  place  of  existing  regulatory 
disincentives.   The  most  important  matters  in  this  regard  are  the 
uncertainties  associated  with  regulatory  review  and  the  need  for 
mechanisms  to  better  assure  cost  recovery.   Further,  some  means 
by  which  to  best  assure  that  investments  once  made  will  not  be 
rendered  valueless  by  subsequent  government  action  must  be 
implemented.   This  is  especially  true  with  respect  to  possible 
change  in  environmental  regulations  which  could  make  certain 
emissions-reduction  technologies  valueless. 

Finally,  those  who  propose  that  federal  dollars  be  directed 
only  toward  the  development  of  retrofit  technologies  do  not 
understand,  apparently,  the  barrier  which  current  regulations 
pose  for  the  development  of  such  technologies  or  the  demands  that 
will  be  made  upon  a  utility's  financial  resources  if  any  kind  of 
acid  rain  control  program  were  enacted.   Free  choice  to 
demonstrate  any  clean  coal  technology  should  be  maintained.   In 
this  way,  there  is  still  the  opportunity  to  develop  those 
technologies  that  otherwise  will  be  the  technologies  of  choice 
for  electricity  generation  and  environmental  control  in  the  next 
generation  of  new  powerplants  or  the  capacity  additions  to 
existing  facilities. 

IV.   CONSIDERATIONS  OF  UTILITY  MANAGEMENT  TO  COMPLY  WITH  AN  ACID 
RAIN  CONTROL  PROGRAM 

How  a  utility  would  comply  with  an  acid  rain  control  program 
depends  upon  the  specific,  and  often  unique,  circumstances  of 
that  utility.   Of  course,  the  requirements  of  the  control  program 
will  also  dictate  the  availability  of  options.   Compliance 
strategies  will  be  dictated  largely  by  the  life-cycle  costs  of 
the  various  alternatives,  the  availability  of  technologies,  as 
well  as  coals  or  other  alternative  fuels  and,  simply,  the 
physical  constraints  at  existing  powerplants.   For  example,  the 
land  mass  around  some  powerplants  simply  cannot  accommodate  the 
installation  of  current-day  scrubbers  or  the  disposal  of  scrubber 
waste. 

With  respect  to  the  use  of  clean  coal  technologies  as  a 
compliance  option,  important  factors  to  be  considered  by  utility 
management  include:   availability  and  reliability  of  the 

technology;  performance  characteristics  with  respect  to 
percentage  of  sulfur  and/or  NOx  removal  capability;  costs;  and, 
proven  reliability. 
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APPENDIX  (Answer  to  Chairman  Sharp's  Question  #3) 

ENVIRONMENTAL  PERFORMANCE  OF  CLEAN  COAL  TECHNOLOGIES 


TECHNOLOGY 

CONVENTIONAL 
Coal  Cleaning 
Flue  Gas  Scrubber 

RETROFIT 
Advanced  Flue  Gas 

Cleanup 
Limestone  Injection 

Multistage  Burner 

Slagging  Combustor 


Gas  Reburning 

In-Duct  Sorbent 

Injection 

Advanced  Coal  Cleaning 

Coal  Slurry 


REPOWERING 

Integrated  Gasification  95-99 

Combined  Cycle 


Pressurized  Fluidized 
Bed  Combustion 
Atmospheric  Fluidized 
Bed  Combustion 


%S02 

NOX 

WASTE 

REDUCTION 

EMITTED 

CHARACTERISTICS 

10-30 

No  Change 

Solid  disposal 

90+ 

No  Change 

Sludge 

90+ 

High 

None .  Byproduct 
produced2 

Reductiom 

50-60 

Moderate 

Dry  non-toxic  powder 

Reduction 

suitable  for 
landfill 

50-90 

Moderate 

Dry  non-toxic  powder 

Reduction 

suitable  for 
landfill 

10-20 

Moderate 
Reduction 

None  produced 

50-70 

No  Change 

Dry  powder  suitable 
for  landfill 

30-903 

No  Change 

Solids  disposal 

10-904 

No  Change 

Solids  disposal 

1   95-99 

Moderate 

Usable  slag, 

Reductioiv 

' saleable  sulfur  and 
small  quantities  of 
other  solid  wastes 

90-95 

Moderate 

Dry  granular  non- 

Reductiorv'  toxic  solid  waste 

85-90 

Moderate 

Dry  granular  non- 

Reduction^  solid  waste 

(Source:  "America's  Clean  Coal  Commitment",  U.S.  Department 
of  Energy,  Office  of  Fossil  Energy,  February  1987;  footnotes 
are  to  note  comments  about  the  chart  by  the  Coalition) 

iMost  advanced  flue  gas  cleanup  systems  are  not  capable  of  high 
NOx  emissions  reductions.   Therefore,  in  general,  they  should 
be  classified  as  "NO  Change",  or,  in  certain  circumstances, 
"Low  to  Moderate  Reduction".   However,  if  selective  catalytic 
reduction  (SCR)  is  included,  "High  Reduction"  is  possible. 

2This  may  be  true  for  some  plants,  however,  there  may  be  a 
significant  number  of  plants  that  will  still  require  partial 
or  total  gypsum  disposal  on  site. 

^An  upper  limit  of  90%  for  advanced  coal  cleaning  is 
optimistic.   70%  may  be  more  realistic. 


^An  upper  limit  of  90%  S02  reduction  seems  to  be  too  high, 
may  be  more  realistic. 


60% 


5ln  our  judgement,  "Moderate  reduction"  is  not  correct.   It 
should  be  classified  as  "High  Reduction"  for  gasification  and 
"Moderate  to  High  Reduction"  for  PFBC  and  AFBC  technologies. 
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APPENDIX  (Answer  to  Chairman  Sharp's  Question  #3) 


TECHNICAL  AMD  ECOHOMIC  PERFORMAMCE  OF  CLEAN  COAL  TECBllOIiOGIES 


TECHNOLOGY 


EFFICIENCY 


INCREMENTAL* 

POWER        PLANT       COST  OF  CAPITAL 

OUTPUT        LIFE     ELECTRICITY  COSTS 

(■ills/kWh)  ($/kH) 


CONVENTIONAL 

Coal  Cleaning 

Small 
Increase 

No 

Change 

Slight 
Extension 

Flue  Gas  Scrubber 

Decrease 

Moderate 
Decrease 

No 
Change 

RETROFIT 

Advanced  Flue 
Gas  Cleanup 

Decrease 

Small 
Decrease 

No 

Change 

Limestone  Injection 

Multistage 

Burner 


Decrease 


Small 


2-3 


9-11 


10-12 


5-8 


Fuel 

Only 

180-200 

175-190 

80-110 

Slagging  Combustor 

Small 
Decrease 

Small 
Decrease 

Slight 
Extension 

1-2 

50-60 

Gas  Reburning 

No 
Change 

No 
Change 

Slight 
Extension 

Depends  on 
Gas  Price 

10-20 

In-Duct  Sorbent 
Injection 

Small 
Decrease 

Small 
Decrease 

No 
Change 

2-4 

40-90 

Advanced  Coal 
Cleaning 

Small 
Decrease 

No 
Change 

Slight 
Extension 

6-21 

Fuel  Cost 
Only 

Coal  Slurry 

Small 
Decrease 

Small 
Decrease 

No 
Change 

11-23 

20-50 

REPOMERING 

Integrated 
Gasification 
Combined  Cycle 

Moderate 
Increase 

50-150% 

Increase 

10-30% 

Moderate 
Extension 

1-2^ 

1100-1300 

Pressurized 
Fluidized  Bed 
Combustion 

Slight 
Increase 

40-50%^ 
Increase 

Moderate 
Extension 

4-6 

800-1000 

Atmospheric  Bed 
Combustion 

No 
Change 

10-15% 
Increase 

Moderate 

Extension 

6-8 

700-900 

SOURCE: 


"America's  Clean  Coal  Commitment:,  U.S.  Department  of  Energy 
Office  of  Fossil  Energy,  February  1987) 


•Assumes  base  is  conventional  coal-fired  power  plant  with  only  particulate  removal 
devices.   For  repowering  technologies,  capital  costs  are  relatively  high  to  retrofit 
technologies  because  the  output,  i.e.  capacity  of  the  plant  is  considerably  increased. 
The  incremental  cost  of  electricity  are  those  costs  associated  with  reducing  emissions 
from  the  original  plant. 

It  is  our  opinion  that  Conventional  Flue  Gas  Cleanup  would  have  a  higher  incremental 
cost  of  electricity  than  Advanced  Flue  Gas  Scrubber  —  12  to  14  Mills/kWh.   However, 
if  selective  catalytic  reduction  (SCR)  is  included,  Advanced  Flue  Gas  Cleanup 
could  have  higher  cost  of  electricity.   It  should  then  be  reflected  in  capital 
cost  also. 

2 
The  Incremental  Cost  of  Electricity  for  IGCC  as  referenced  in  the  DOE  table  is 

confusing.  If  Capital  Cost  of  repowering  is  assumed  to  be  $1000  to  1300/)iW,  the 

incremental  capital  charge  alone  would  be  much  higher  than  1  to  2  mills/)cW-hr 

as  predicted  by  US  DOE  and  might  be  approximately  10  to  15  mills/lcW-hr . 


Studies  conducted  by  American  Electric  Power  shows  that  PFBC  Repowering  will 
be  capable  of  maximum  net  capacity  increase  by  30%  and  could  be  as  low  as  10%, 
rather  than  40  to  50%  stated  in  the  table. 
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Mr.  Sharp.  Thank  you  very  much,  Mr.  Disbrow. 
We  now  welcome  Mr.  Seth  Schwartz  with  Energy  Ventures  Anal- 
ysis, Incorporated. 

STATEMENT  OF  SETH  SCHWARTZ 

Mr.  Schwartz.  Good  afternoon,  Mr.  Chairman. 

I  am  a  partner  in  a  consulting  firm  called  Energy  Ventures 
Analysis,  and  I  would  like  to  state  that  my  testimony  today  is 
simply  my  own  views  and  doesn't  represent  any  industry  or  organi- 
zation. I  will  try  and  answer  the  questions  that  you  posed  in  your 
letter  as  directly  as  possible. 

The  first  question  related  to  whether  or  not  clean  coal  technolo- 
gy would  be  used  in  the  absence  of  a  control  program.  There  is  not 
a  simple  answer  to  that  question.  The  answer  is,  some  of  the  tech- 
nologies would  be  used  in  the  absence  of  a  control  program  because 
they  have  other  benefits  besides  simply  environmental  control. 
Those  technologies  generally  relate  to  the  idea  of  new  power  gen- 
eration technologies,  especially  what  has  been  described  as  fluid- 
ized  bed  combustion,  integrated  gasification,  and  combined  cycle. 
They  tend  to  have  limited  applications  in  retrofit  situations  but  are 
appropriate  in  certain  niches  in  the  market. 

So  the  technologies  that  relate  toward  retrofit  emissions  control 
are  not  likely  to  be  used  in  the  absence  of  either  environmental 
regulation— that  includes  existing  regulations  which  are  continuing 
to  drive  new  technology  applications  as  well  as  new  regulations  or 
subsidized  programs  such  as  those  done  by  State  agencies  as  well 
as  the  Federal  clean  coal  technology  program. 

The  second  question  went  to  the  issue  of  whether  or  not  society 
faces  a  choice  between  pursuing  clean  coal  technologies,  on  the  one 
hand,  and  emissions  control  programs,  on  the  other  hand,  and  the 
answer  to  that,  in  my  mind,  is,  fairly  obviously,  no,  it  does  not  have 
to  be  a  choice.  We  could  make  it  a  choice  if  that  is  what,  in  fact, 
you  choose  to  do. 

I  think  that  most  people  would  agree  that  an  immediate  program 
to  reduce  emissions  on  a  large  scale  that  requires  a  short  compli- 
ance horizon,  like  a  5-year  horizon  for  the  electric  utility  industry, 
would  largely  preclude  the  application  of  clean  coal  technologies 
simply  because  many  of  the  technologies  under  development  aren't 
currently  available,  and  in  a  short  compliance  time  frame  utilities 
are  going  to  be  forced  to  choose  what  is  currently  available,  which 
basically  goes  under  the  category  of  retrofit  scrubbers  of  FGD  sys- 
tems or  switching  to  lower  sulfur  coal.  However,  clearly,  the  two 
programs  could  be  combined  if  it  were  deemed  to  be  appropriate. 

The  key  issue  as  far  as  allowing  clean  coal  technologies  to  play  a 
role  in  an  emissions  reduction  program  is  to  allow  sufficient  time 
between  the  time  of  enactment  of  a  program  and  telling  people 
something  will  be  needed  toward  the  time  of  implementation  date, 
which  simply  allows  enough  time  for  the  technologies  to  be  devel- 
oped, tested,  applied  on  demonstration  phases,  and  then  made  com- 
mercial in  sufficient  time  for  construction  in  the  commercial 
sector. 

The  advantages  and  disadvantages  of  clean  coal  technologies 
versus  conventional  technologies  was  your  next  question,  and  I 
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have  to  be  kind  of  general  in  the  answer  on  some  of  those.  The  ret- 
rofit control  technologies,  which  are  generally  advanced  flue  gas 
desulfurization  technologies  or  low-NO^  technologies  of  some  type, 
like  low-NOx  burners  or  selective  catalytic  reduction,  offer  the  fun- 
damental advantage  of  lower  costs  of  achieving  the  same  controls 
versus  conventional  technologies.  Especially  the  advanced  scrub- 
bing systems  could  very  well  get  lower  costs  for  the  same  kind  of 
reduction  as  existing  technologies,  and  some  of  the  low-NO^  tech- 
nologies will  provide  the  ability  to  reduce  NO^  emissions  where,  to 
a  large  extent,  it  is  not  available  today  beyond  a  certain  level. 

The  new  power  generating  technologies,  like  gasification,  com- 
bined cycle,  and  fluidized  bed  combustion,  provide  a  number  of 
other  advantages,  especially  in  the  area  of  lower  total  cost  of  gen- 
eration, more  efficient  generation;  in  retrofit  applications  fluidized 
bed  combustion  can  result  in  a  substantial  increase  in  generating 
capacity;  and  these  are  all  advantages  that  are  beyond  the  advan- 
tage simply  of  controlling  emissions.  But  these  all  are  higher  cap- 
ital cost  approaches,  and  the  only  reason  why  utilities  will  choose 
these  tyi>e  of  technologies  is  because  they  offer  other  advantages, 
and  for  each  utility  situation  those  advantages  or  disadvantages 
versus  conventional  technologies  will  be  different. 

Your  next  question  went  to  the  issue  of  when  these  clean  coal 
technologies  will  be  available  to  meet  the  emissions  control  pro- 
gram, and  I'll  make  a  generic  statement  in  resp)onse  to  that,  but  it 
is  really  not  that  simple.  There  are  a  lot  of  technologies  under  de- 
velopment, and  it  is  not  really  clear  exactly  how  well  they  will  do 
until  the  program  that  is  under  way  is  tested  and  we  have  more 
information,  with  the  caveat  that  if  these  technologies  are  success- 
ful in  their  development,  most  of  them  should  be  commercially 
available  in  the  1995  to  2000  time  frame.  Certainly,  you  will  not 
see  a  rush  of  many  utilities  to  order  most  of  these  technologies  in 
1989,  but  in  the  period  1995  to  2000  I  think  they  probably  will  be 
available,  provided  they  are  successful  in  their  demonstration  pro- 
gram. 

Some  technologies  are  currently  available,  like  atmosphere  fluid- 
ized bed  combustion  on  very  small-scale  applications,  but  the  ques- 
tion about  making  them  a  part  of  a  larger  emissions  control  pro- 
gram requires  the  development  to  larger  sizes. 

The  other  part  of  the  question  was,  how  would  one  accelerate  the 
availability  of  these  technologies?  I  think  the  simple  answer  is  to 
spend  money,  like  you  are  doing. 

Your  last  question  essentially  says  that  some  assert  that  power- 
plants  with  scrubbers  are  costly,  unreliable,  and  inefficient;  is  that 
a  fair  characterization?  I  think  that  is  not  a  fair  characterization. 
It  should  be  posed  as  a  question,  "compared  to  what?"  Compared  to 
powerplants  without  scrubbers  and  with  no  flue  gas  desulfuriza- 
tion, yes,  they  are  more  costly,  less  reliable,  and  less  efficient.  But 
compared  to  other  choices,  scrubbers  are,  generally  speaking,  a 
proven  technology  that  work  reasonably  well,  but  they  do  cost 
money  and  they  do  take  away  from  the  efficiency  and  the  capacity 
of  the  unit. 

A  question  about  whether  or  not  these  technologies,  scrubber 
technologies,  will  continue  to  improve,  I  think  the  answer  is  yes,  it 
will  continue  to  improve.  I  don't  think  we  are  looking  at  any  tre- 
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mendous  breakthroughs  in  the  technology,  but  I  think  we  have 
seen  improvements  over  the  last  10  years  from  some  of  the  early 
disastrous  applications  in  the  early  1970's  of  scrubbers,  and  I  think 
we  will  continue  to  see  improvements,  especially  in  the  areas  of 
scrubber  chemistry  control,  material  selection,  and  waste  disposal. 

I  thank  you  for  your  time,  and  that  concludes  my  statement. 

[The  prepared  statement  and  attachment  of  Mr.  Schwartz 
follow:] 
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EI^^ARED  TESnttXa  GF  Ml.   3EIB.  SGOnRIZ 
an  CE£AN  GQRL  TBCHOrOGy  AND  EMISSICNS  BaxmOB 

HCUSE  OCMIITT^  CN  E2C3«3f  AN)  OCMBCE 
SlBOCMCrnEE  GN  QBOr  AIC  FONBl 

June  22,  1988 

I  am  pleased  to  present  testimony  on  the  advantages  of  clean  coal  technologies 
as  a  means  of  reducing  emissions  of  sulfur  and  nitrogen  oxides.  This  testimony 
reflects  only  my  own  cjpinions,  and  should  not  be  constructed  to  be  the  opinions 
of  my  clients  or  any  particular  industry.  I  have  directly  addressed  the  Sub- 
ccninittee's  questiCHiS/  but  I  have  changed  the  order  slightly  for  ease  of 
presentation. 

(1)  The  advantages  and  disadvantages  of  clean  coal  tectmologies  relative  to 
ccnventional  tedmologies  or  other  strategies  for  pmifwinns  reciicticns. 

In  order  to  address  this  issue,  it  is  first  necessary  to  briefly  describe  and 
define  the  various  technologies  and  emissions  reduction  strategies.  My  under- 
standing of  "conventional  technologies"  for  emissions  reductions  is  that  it 
includes  commercially-available  flue  gas  desulfurization  systems  (scrubbers) 
and  coal  cleaning  plants.  The  "other  strategies"  for  emissions  reductions  are, 
in  my  interpretaticxi,  switching  fuel  supplies  to  low-sulfur  coal  or  natural 
gas. 

Clean  coal  technologies  incorporate  a  wide  variety  of  technologies  that  yield 
lower  emissicHis  fron  coeLL  and  are  not  presently  conmercially-aveiilable.  "Hie 
advantages  and  disadvantages  of  these  technologies  vary  widely.  In  order  to 
answer  the  Subcomiittee' s  questions,  I  feel  that  it  is  necessary  to  categorize 
the  clean  coal  technologies  by  their  fundamental  characteristics. 

The  attached  Table  1  is  a  brief  summary  of  the  54  projects  proposed  for  funding 
under  the  second  round  of  the  Clean  Coal  Technology  Program.  As  shown  on  this 
table,  the  principal  clean  coal  technologies  are  S02/N0jj  emissions  control, 
FBC,  IGCC,  and  coal  preparation,  "fliese  technologies  have  different  applica- 
tions and  costs  corpared  to  existing  cptions,  wtiich  are  scrubbing  and  switch- 
ing. 

Conventional  scrubbers  can  be  agpplied  to  retrofit  existing  coal-fired  boilers, 
but  the  cost  varies  with  the  characteristics  of  the  powerplant.  Laige  (400- 
1300  MW) ,  relatively  new  (1965-1975)  boilers  with  ainple  space  near  the  stack 
can  have  scrubber  retrofit  costs  very  similar  to  the  cost  of  building  scrubbers 
at  new  plants.  Small,  old  plants  with  space  constraints  can  cost  twice  as  much 
as  new  installations. 

The  other  principal  existing  option  is  switching  to  low-sulfur  coal.  The  cost 
of  switching  is  principally  function  of  the  differential  prices  for  hic^-sulfur 
and  low-sulfur  coal,  the  increased  transportaticMn  costs,  and  the  capital  costs 
associated  with  changing  coal  sv:pplies  and  specifications  (precipitators, 
pulverizers,  boiler  modifications,  and  handling  facilities) .  Because  low- 
sulfur  coal  is  generally  found  in  different  producing  regions  fron  high-sulfur 
coclI  and  powerplants  have  differing  locations  and  delivery  modes,  the  increased 
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transportation  cost  for  coal  switching  varies  widely  by  powerplant.  Seme 
plants  would  have  no  increase  in  transportation  costs  and  can  be  relatively 
chec¥>  to  switch,  v*iile  others  can  have  very  hi<^  switching  costs. 

In  short,  given  current  technology,  seme  powerplants  would  retrofit  scrubbers, 
sate  would  switch  coals,  and  others  would  be  retired  (v*iere  scrubbing  and 
switching  are  both  prohibitive  in  cost),  if  required  to  reduce  SO2  endssions. 
The  different  clean  coal  technologies  have  different  advantages  versus  these 
conventional  appzoadtes. 

The  developing  SO2  emissions  control  technologies  can  offer  an  inproved  version 
of  scrubbing.  They  have  the  potenticil  of  reducing  the  costs  and  inproving  the 
efficiency  of  conventional  scrubbers,  v*iich  would  reduce  the  cost  of  emissions 
control  and  make  switching  away  from  local  coal  less  attractive.  As  a  modifi- 
cation of  existing  technology,  these  technologies  have  no  disadvantages  in 
coctparison,  if  they  are  successful. 

The  develcping  ^XDx  control  technologies  offer  the  ability  to  reduce  these  emis- 
sions substantially.  Although  law-tK)^  burners  have  been  developed  (in  a 
significantly  part  due  to  EPA's  research  programs)  they  are  not  widely 
installed  and  would  prcbably  be  considered  "clean  coal  technologies"  not  yet 
cormBrcially-available.  These  burners  may  achieve  ^proximately  50  percent 
reductions  in  NO^  emissions  at  relatively  low  costs.  The  selective  catalytic 
reduction  technologies  can  achieve  much  lower  emission  rates  at  ituch  hi^ier 
costs. 

Fluidized  bed  ccmbustion  (FBC)  is  a  ccnpletely  different  boiler  design  from  the 
conventional  units  that  ccnprise  virtually  all  existing  utility  boilers.  FBC 
can  be  a  low-cost  means  of  achieving  SO2  and  NDjj  emissicms  in  new  units  ceirpar- 
able  to  scrubbers  and  low^Wx  burners.  The  cost  of  retrofitting  FBC  to  exist- 
ing coal-fired  units  is  very  hi^,  because  the  existing  boiler  is  scrapped. 
FBC  retrofit  will  increase  the  capacity  and  ef f iciaxry  and  extend  the  life  of 
existing  units,  vAiich  can  have  great  value  if  the  existing  boiler  is  in  poor 
condition.  Therefore,  FBC  has  a  logical  niche  as  a  retrofit  ^plication  for 
old,  small  boilers  vhere  scrubbing  costs  are  hicfi  anyway.  FBC  would  not  be  a 
low-cost  retrofit  for  nost  large,  new  units,  vAiich  ccnprise  the  bulk  of  the  SO2 
and  NOj{  emissions. 

IGCC  certoines  coal  gasification  with  a  gas  turbine  and  a  waste  heat  boiler. 
This  technology  has  strong  potential  for  new  powerplants  vAiich  will  be  needed 
in  the  late  1990's.  It  achieves  very  high  levels  of  SO2  and  NDjj  removals.  It 
can  be  retrofit  on  existing  gas  tuitiines  and  gas-fired  boilers  as  a  means  of 
converting  than  to  coal.  IQOC  is  not  applicable  as  a  retrofit  technology  on 
existing  coal-fired  boilers. 

The  proposads  for  new  coal  preparation  technologies  fall  into  three  basic 
types.  Four  projects  are  to  develop  techniques  to  dry  the  western  hi^- 
noisture,  low-sulfur,  subbituminous  coals,  to  make  them  technically  suitable 
for  firing  in  boilers  designed  for  eastern  bitiminous  coeds.  These  technolog- 
ies could  greatly  reduce  the  cost  of  coal  switching  for  lower  SO2  emissions. 
This  has  a  political  disadvantage  of  increasing  the  coal  production  and  enploy- 
nent  dislocations  caused  by  emissions  reductions.  The  advanced  coal  cleaning 
processes  involve  inprovements  to  existing  cleaning  plant  technologies,  vAiich 
could  reduce  costs  of  using  local  coals  at  moderate  level  of  SO2  reductions. 
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The  micrqpulverized  and  cx>al  slurry  technologies  involve  fundamental  changes  in 
coal  preparation  vAiich  could  substantially  reduce  emissicais. 

(2)  He  use  of  clean  coal  technologies  in  the  eteenv.  of  an  pmisainns  oontzol 
program. 

Many  of  the  clean  coal  technologies  offer  only  the  value  of  reduced  SO2  and  NOjj 
emissions  in  return  for  the  increased  cost  of  the  technology.  Owners  of  exist- 
ing coal-fired  boilers  would  have  no  incartive  to  retrofit  these  technologies 
in  the  absence  of  an  emissions  control  program.  All  of  these  technologies 
mi^t  be  adopted  for  ccffistruction  of  new  powerplants,  to  a  large  extent  in 
order  to  ccrply  with  new  source  performance  standtods. 

FBC  mi^t  be  applied  to  retrofit  existing  boilers  in  the  absence  of  a  control 
program.  The  benefits  of  life  extension,  increased  capacity,  and  iitproved 
efficiency  make  FBC  a  viable  option  for  an  old  unit  instead  of  retirement  and 
replacenent.  IGOC  mig^  be  e^plied  to  retrofit  existing  gas-fired  units  to 
convert  than  to  coal,  if  there  were  a  sharp  increase  in  gas  prices.  The 
western  coal  drying  technology  will  be  used,  if  successful,  as  a  means  of 
substituting  low-cost  western  coals  in  units  designed  for  midwestem  coals. 

(3)  "Qie  ctooioe  between  clean  coal  tectaiologies  and  inplementaticn  of  an 
emissions  reduction  pfrogranu 

An  iimediate  emissions  reduction  program  could  preclude  the  widespread  use  of 
clean  coal  technologies  if  there  is  not  sufficient  tine  to  develop  the  tech- 
nologies. The  key  requirement  for  clean  coal  technologies  to  play  a  large  role 
in  Qidssions  reductions  is  to  allow  enouc^  time  (10-15  years)  between  the 
passage  of  emissicms  reduction  legislation  and  the  fined  inplementation  date. 
The  passage  of  legislation  would  give  technology  vexjors  anple  motivation  to 
invest  in  the  develpfment  of  clean  coal  technologies,  vAiile  a  delayed  inple- 
mentation schedule  would  give  utilities  enou^  time  to  wait  for  the  technology 
to  be  ccnmercially-available  and  to  allow  for  construction. 

The  level  of  emissions  reduction  required  will  also  play  an  inportant  role  in 
determining  the  amplication  of  clean  coal  technologies.  A  low  mandated  emis- 
sions rate  (under  1.2  pounds  SO2  per  fUBtu)  would  force  the  amplication  of 
technology,  v*iereas  a  hic^ier  rate  (over  1.6  pounds  SO2)  would  mean  that  low- 
cost  coal  switching  would  be  the  principal  strategy. 

(4)  The  availability  of  clean  coal  tecirml  ogles. 

Sane  technological  approaches  to  the  removal  of  SO2  and  na^  from  coal  ccmbus- 
tion  are  available  today.  Conveiticxial  wet  and  dry  scrubbing  are  widely  used 
in  the  industry.  Atmosfiieric  FBC  is  ccnmercially-available  at  small  boiler 
sizes  (xander  150  b*0  .  Low-no^  burners  for  wall-fired  units  are  probably  also 
commercial.  Coal  cleaning  plants  that  remove  20-40  percent  of  the  sulfur  from 
raw  coed  are  canton  in  the  industry. 

Sate  of  the  clean  coal  technologies  that  are  under  developtent  should  be 
ccnmercial  by  the  mid-1990' s,  if  the  R&D  programs  continue.  AFBC  should  be 
scaled  vp  to  larger  sizes  (150-300  tW)  in  this  period.  Advances  in  conven- 
tional scrubbers  are  continuing.  Some  of  the  new  flue  gas  desulfurization 


523 


technologies  (furnace  injunction,  duct  injection,  etc.)  should  be  successful. 
Low-NOx  burners  should  be  available  for  all  dry-bottcm  boilers  in  this  period. 

The  more  ccnplex  clean  coal  technologies  may  be  available  by  2000.  These 
include  pressurized  FBC,  IGOC,  and  selective  catalytic  reduction  for  NOx 
removal.  The  success  of  these  technologies  depends  partly  on  the  current 
dsmonstration  program. 

The  principal  step  needed  to  meet  this  schedule  for  these  technologies  is  to 
continue  the  Clean  Coal  Technology  Program.  Comercial-sceile  demonstrations 
have  been  proposed  in  the  second  round  for  iirproved  wet  scruibbing  (100  hM) , 
advanced  wet  scrubbing  (529  Mil) ,  furnace  injection  (156  hW) ,  duct  injection  (70 
m),  wall-fired  U©  (500  Mfl ,  tangentially-fired  IWB  (180  VK) ,  AFBC  retrofit 
(160  MiT),  IGOC  (400  MiT) ,  and  PFBC  retrofit  (330  NW) ,  among  others.  If  pos- 
sible, all  of  these  projects  should  be  funded  to  provide  utilities  and  vendors 
cortplete  information  as  to  the  ccranercial  performance  and  cost. 

(5)  "Bie  cost,  reliability,  and  efficiency  of  scrubbers. 

It  is  not  fair  to  describe  scrubbers  as  costly,  unreliable,  and  inefficient. 
The  question  should  be:  Ccrpared  to  v*iat?  They  are  certainly  more  costly, 
less  reliable,  and  less  efficient  than  powerplants  with  no  SO2  emissions 
controls.  It  is  not  clear,  however,  that  other  technologies  for  SO2  removal 
will  be  substantially  svjperior  to  scrubbers.  As  with  any  new  technology,  there 
have  been  major  advances  since  the  initial  projects  in  the  early  1970' s.  rtiese 
advances  include  improved  design  of  the  gas/liquid  contact  chantoer,  better 
design  and  selection  of  materials,  and  better  techniques  for  sludge  handling. 
Scrubber  iinprovements  will  continue,  especially  in  the  areas  of  understanding 
scrubber  chemistry  and  better  materials. 

Scrubbers  have  a  nunber  of  advantages  and  disadvantages  ccrpared  to  switching 
to  low-sulfur  coal.  The  principal  advantage  is  that  the  utility  can  continue 
to  use  local  coal,  with  lower  mine  prices  and  transportation  costs.  The 
disadvantage  is  that  scrubbers  have  hic^ier  capital  and  non-fuel  operating 
costs.  Scrubbers  will  be  more  cost-effective  in  seme  cases,  vAiile  switching 
will  be  preferred  in  others. 

Many  of  the  new  FGD  technologies  under  develc^ment  offer  the  premise  of  lower 
costs  than  conventional  scrubbers,  but  they  generally  cannot  achieve  as  great  a 
removal  percentage.  IQCC  and  FBC  may  offer  lower  costs  and  greater  removal 
efficiency  than  scrubbers  for  new  units,  but  scrubbers  are  more  ^prc^riate  for 
most  coal-fired  retrofit  a^lications. 
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Table  1 

SIM4ARY  OF  PRCS>OSALS  TO  THE  CI£AN  ODAL  TEJCHNQLOGy  PPDGRAM 

VSta  1988 


Retrofit  Emissions  Control  Technoloqies 

SO2:  3  cctnttiercial-scale  demonstrations  (785  IW) 

3  testing  and  demonstration  progreins 
NOj^:                      2  ccnmercicil-scale  demonstraticxis   (680  W) 

5  testing  and  demonstration  programs 

NOjj/SOjj:  1  ccttmercial -scale  demonstration  (33  tV) 

5  testing  and  demonstration  programs 
19 

Fluidized  Bed  Contxistion 

4  repowering  of  existing  utility  c»al-fired  boilers   (600  bW) 

2  cOTiversion  of  gas-fired  utility  boiler  to  coal   (500  IW) 
4  new  iiKJustrictl  and  cogeneration  boilers 

4  testing  and  demonstratican  programs 
14 

Tntecrrated  Gasificatirai  Carbined  Cvcle 

1  new  utility  powerplant   (400  IW) 

3  retrofit  demonstrations  on  existing  gas-fired  boilers 
i  continuing  test  program 

5 

Coal  Preparation 

4  western  coeLL  drying  plants 

3  advanced  coal  cleaning  tests 

2  modified  coal  preparation 
10 

Other  Technologies 

6  (flue  cell,  synfuel,  efficiency  iirprovement,  mine  fire, 
coke  gas,  slixlge  recovery) 

54  TCyrKL 


525 

Mr.  Sharp.  Thank  you  very  much,  Mr.  Schwartz. 
We  now  welcome  Mr.  Paul  Feira  of  the  Industrial  Gas  Cleaning 
Institute. 

STATEMENT  OF  PAUL  J.  FEIRA 

Mr.  Feira.  Thank  you,  Mr.  Chairman  and  members  of  the  sub- 
committee. 

My  name  is  Paul  Feira.  I  am  president  of  Wheelabrater  Air  Pol- 
lution Control,  located  in  Pittsburgh,  Pennsylvania.  I  am  appearing 
here  today  in  my  capacity  as  president  of  the  Industrial  Gas  Clean- 
ing Institute.  IGCI  is  the  national  trade  association  of  principal 
manufacturers  of  stationary  source  air  pollution  control  equip- 
ment. We  very  much  appreciate  the  opportunity  to  participate  in 
today's  hearing. 

IGCI's  members  include  manufacturers  of  flue  gas  desulfuriza- 
tion  systems,  also  known  as  FGD  systems  or  scrubbers,  that  could 
be  retrofitted  on  utility  boilers  to  satisfy  the  sulfur  dioxide  reduc- 
tion requirements  of  the  pending  acid  rain  control  bills.  In  addi- 
tion, some  of  IGCI's  members  have  also  submitted  proposals  to  the 
DOE  in  connection  with  DOE's  program  to  develop  clean  coal  tech- 
nology. 

IGCI  believes  that  a  utility  required  to  reduce  SO2  emissions 
should  be  free  to  shop  in  the  marketplace  for  the  best  pollution  re- 
duction option.  IGCI  does  not  want  a  forced  scrubber  bill,  but  we  do 
believe  that  utilities  will  choose  FGD  over  clean  coal  technologies 
in  many  cases  because  of  FGD's  proven  higher  reliability,  SO2  re- 
moval efficiency,  and  cost-effectiveness.  In  addition,  FGD  retrofits 
can  be  connected  during  scheduled  annual  outages  compared  to 
perhaps  2  years  of  downtime  for  many  clean  coal  technology  retro- 
fits. Attachments  to  IGCI's  written  statement  expand  upon  these 
points. 

The  FGD  processes  now  in  operation  are  well  proven.  Current 
data  for  domestic  FGD  systems  show  144  systems  in  operation  and 
7  systems  under  construction.  The  current  total  FGD  control  capac- 
ity in  the  United  States  is  nearly  63,000  megawatts.  The  reliability 
of  these  systems  is  exceptionally  high,  as  shown  by  data  from  the 
utility  industry's  North  American  Electric  Reliability  Council. 
These  systems  have  a  well  demonstrated  and  well  recognized  re- 
moval efficiency  of  greater  than  90  percent.  These  efficiencies  are 
easily  achieved  even  with  high-sulfur  coals.  Use  of  FGD  systems, 
therefore,  also  preserves  high-sulfur  coal  markets. 

There  is  also  no  question  about  the  capacity  of  the  U.S.  air  pollu- 
tion control  industry  to  retrofit  existing  steam  generators  with 
FGD  systems  to  meet  the  requirements  of  an  acid  rain  control  bill. 
The  pollution  control  system  suppliers  have  the  process  and  system 
design  engineering  expertise  in  place  now,  and  it  is  this  expertise 
that  is  the  critical  factor  in  assuring  adequate  capacity. 

The  cost  of  the  FGD  retrofit  part  of  an  acid  rain  bill  rests  on  nu- 
merous assumptions,  and  relating  this  cost  to  clean  coal  technology 
costs  is  harder  still,  since  these  costs  are  speculative.  IGCI  has  tes- 
tified several  times,  however,  and  still  believes  that  estimates  of 
$15-$16  billion  a  year  for  a  10-million-ton  SO2  reduction  are  two  to 
three  times  too  high  based  on  our  detailed  analysis  of  FGD  plans  at 
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two  utility  plants.  FGD  manufacturers  are  eager  to  compete  in  the 
marketplace  with  clean  coal  technologies  to  keep  costs  as  low  as 
possible. 

IGCI  believes  it  is  prudent  to  make  sure  that  in  solving  an  air 
pollution  control  problem  we  do  not  create  a  solid  waste  problem. 
In  this  regard,  let  me  also  assure  you  that,  as  EPA  has  recently 
concluded,  FGD  systems  are  highly  efficient  and,  as  a  result, 
produce  less  waste  than  many  alternative  technologies. 

IGCI  believes  one  of  the  best  incentives  to  development  of  clean 
coal  technologies  is  to  require  SO2  reductions  by  a  date  certain.  As 
the  Senate  Environmental  Committee  concluded  recently,  "A  clean 
coal  technology  program  can  only  be  implemented  hand  in  hand 
with  a  control  program  for  the  precursors  of  acid  deposition.  With- 
out the  control  program,  there  is,  in  fact,  no  market  for  most  of  the 
technologies  which  will  be  demonstrated." 

To  delay  action  on  the  premise  that  heretofore  undeveloped  tech- 
nologies will  reduce  the  costs  significantly  or  at  all  seems  question- 
able since  development  of  these  technologies  rests  on  a  number  of 
future  R&D  successes.  To  delay  also  assumes  that  these  developing 
technologies  will  be  quickly  and  universally  adopted  by  a  utility  in- 
dustry which  historically  has  shown  capital  and  risk  aversion  due 
to  legitimate  concerns  about  reliability. 

If  one  assumes,  as  many  scientists  and  others  have  concluded, 
that  acid  rain  is  at  present  causing  billions  of  dollars  a  year  in  en- 
vironment and  human  health  damage,  then  sound  public  policy 
would  seem  to  require  immediate  reductions,  especially  since,  as  I 
have  said,  technology  is  currently  available  to  do  the  job. 

Thank  you  for  the  opportunity  to  appear  and  make  IGCI's  views 
known. 

[Testimony  resumes  on  p.  550.] 

[The  prepared  statement  and  attachments  of  Mr.  Feira  follow:] 
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statement  By 

PAUL  J.  FEIRA 

President 

The  Industrial  Gas  Cleaning  Institute,  Inc. 

Good  morning.  My  name  is  Paul  Feira.  I  am  President  of 
Wheelabrator  Air  Pollution  Control,  Inc.,  in  Pittsburgh, 
Pennsylvania.  I  am  appearing  here  today  in  my  capacity  as 
President  of  the  Industrial  Gas  Cleaning  Institute  ( IGCI ) . 

IGCI  is  the  national  trade  association  of  principal 
manufacturers  of  stationary  source  control  equipment.  We  very 
much  appreciate  this  opportunity  to  participate  in  today's 
hearing. 

IGCI ' s  members  include  manufacturers  of  flue  gas 
desulfurization  systems  --  also  knovm  as  FGD  systems  or  scrubbers 
--  that  could  be  retrofitted  on  utilities  to  satisfy  the  sulfur 
dioxide  (SO^)  reduction  requirements  of  the  pending  acid  rain 
control  bills.  In  addition,  some  of  IGCI's  members  have  also 
submitted  proposals  to  the  U.S.  Department  of  Energy  (DOE)  in 
connection  with  DOE's  program  to  develop  clean  coal  technology. 

IGCI  believes  that  a  utility  required  to  reduce  SOj 
emissions  should  be  free  to  shop  in  the  market  place  for  the  best 
pollution  reduction  option.  IGCI  does  not  want  a  forced- 
scrubbing  bill.  But  we  do  believe  that  utilities  will  choose  FGD 
over  clean  coal  technologies  in  most  cases  because  of  FGD's 
proven  higher  reliability,  SOj  removal  efficiency,  and  cost- 
effectiveness.  In  addition,  FGD  retrofits  can  be  connected 
during  scheduled  annual  outages  compared  to  two  years  of  downtime 
for  many  clean  coal  technology  retrofits  (e.g.  fluidized  bed 
combustion).  Attachments  to  IGCI's  written  statement  expand  upon 
these  points. 
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The  FGD  processes  now  in  operation  are  well  proven.  Current 
data  for  domestic  FGD  systems  show  144  systems  in  operation  and 
7  systems  under  construction.  The  current  total  FGD-controlled 
capacity  in  the  United  States  is  nearly  63,000  MW.^ 

The  reliability  of  these  systems  is  exceptionally  high  as 
shown  by  data  from  the  utility  industry's  North  American  Electric 
Reliability  Council.^  This  high  reliability  has  been  achieved 
through  a  better  knowledge  of  the  process  chemistry,  selection  of 
proper  materials  of  construction,  the  use  of  redundant  equipment 
in  critical  areas,  and  to  a  great  extent,  experience  by  the 
utilities  in  the  operation  of  such  plants. 

Currently  available  FGD  systems  would  also  without  question 
get  the  job  done.  These  systems  have  a  well-demonstrated  and 
well-recognized  removal  efficiency  of  greater  than  90  percent.^ 
These  efficiencies  are  easily  achieved  even  with  high  sulfur 
coals.  Use  of  FGD  systems  therefore  also  preserves  high  sulfur 
coal  markets- 
There  is  also  no  question  about  the  capacity  of  the  U.S.  air 
pollution  control  industry  to  retrofit  existing  steam  generators 
with  FGD  systems  to  meet  the  requirements  of  an  acid  rain  control 
bill,  such  as  the  ones  I  alluded  to  a  moment  ago.  The  pollution 
control  system  suppliers  have  the  process  and  system  design 
engineering  expertise  in  place  now.  And  it  is  this  expertise 
that  is  the  critical  factor  in  assuring  adequate  capacity. 
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Although  the  pollution  control  industry  is  operating  below 
is  pre-1980  level,  emission  reduction  technology  has  matured  by 
experience  from  operating  facilities.  This  experience  has 
contributed  to  better  and  more  standardized  designs.  Recent 
developments  with  computer-assisted  design  and  manufacturing  will 
also  enhance  the  productivity  and  capabilities  of  existing 
industry  engineering  staffs. 

Recent  DOE  analyses  calling  into  question  the  adequacy  of 
the  FGD  industry  capacity  fail  to  account  sufficiently  for  the 
significant  number  of  scrubber  suppliers  who  will  enter  the 
market  when  acid  rain  legislation  is  enacted.  By  our  account, 
DOE  has  ignored  at  least  50  percent  of  the  companies  that  have 
the  potential  to  be  reliable,  but  which  are  not  at  present  in  the 
market.  The  DOE  study  also  stands  at  odds  with  the  response  of 
pollution  control  suppliers  to  West  Germany's  adoption  in  1983  of 
stringent  SOj  reduction  requirements  necessitating  retrofit 
installation  of  scrubbers  for  110  installations  (totalling  34,000 
MW)  within  five  years.  Although  only  six  suppliers  have  been 
active  in  West  Germany,  they  appear  close  to  satisfying  the 
difficult  retrofit  requirements  there.  A  similar  situation  is 
emerging  now  in  England  where  FGD  system  capacity  has  increased 
in  response  to  the  ambitious  scrubber  retrofit  program  there; 
indeed,  competition  has  been  fierce. 

In  short,  the  pollution  control  industry  in  the  U.S.  can 
satisfy  fully  both  the  number  of  and  schedule  for  retrofit  of  FGD 
systems  likely  to  occur  in  the  U.S.  under  acid  rain  control 
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legislation.   The  industry's  current  capacity,  expected  growth, 
and  experience  worldwide  compel  this  conclusion. 

The  cost  of  the  FGD  retrofit  part  of  an  acid  rain  bill  of 
course  rests  on  numerous  assumptions,  and  relating  this  cost  to 
clean  coal  technology  costs  is  harder  still  since  those  costs  are 
speculative.  IGCI  has  testified  several  times,  however,  and 
still  believes  that  estimates  of  $15-16  billion  a  year  for  a  10 
million  ton  SOj  reduction  are  2-3  times  too  high  based  on  our 
detailed  analysis  of  FGD  plans  at  two  utility  plants.  And  the 
FGD  manufacturers  are  eager  to  compete  in  the  marketplace  with 
clean  coal  technologies  to  keep  costs  as  low  as  possible. 

I  would  also  like  to  note  that  all  dollars  spent  on 
retrofitting  FGD  systems  will  be  recycled  in  the  economy, 
creating  tens  of  thousands  of  new  American  jobs,  many  of  which 
would  be  highly  skilled. 

IGCI  believes  it  is  prudent  to  make  sure  that  in  solving  an 
air  pollution  problem,  we  do  not  create  a  solid  waste  problem. 
In  this  regard,  let  me  also  assure  you  that,  as  EPA  has  recently 
concluded,  FGD  systems  are  highly  efficient  and,  as  a  result, 
produce  less  waste  than  many  alternative  technologies.  For 
example,  the  total  waste  volume  from  a  gypsum-producing  FGD 
system  would  be  only  about  60  percent  of  the  volume  of  waste 
solids  produced  by  f luidized-bed  combustion  systems,  which  are 
being  highly  touted  as  a  clean  coal  technology  alternative  to 
scrubbers.  In  addition,  mixing  the  FGD  wastes  with  the  coal  ash 
and  lime  can  create  a  substance  that  is  much  easier  to  dispose  of 
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than  the  coal-ash  alone.  Thus,  as  EPA  has  concluded,  an  FGD 
system  does  not  create  a  new  waste  disposal  problem  where  none 
existed  before,  and  may  actually  help  solve  an  existing  one. 


IGCI  believes  that  one  of  the  best  incentives  to  development 
of  clean  coal  technologies  is  to  require  SOj  reductions  by  a  d»te 
certain.  As  the  Senate  Environment  Committee  concluded,  "a  clean 
coal  technology  program  .  .  .  can  only  be  implemented  hand-ln-hantf 
with  a  control  program  for  the  precursors  of  acid  deposition. 
Without  the  control  program  there  is,  in  fact,  no  market  for 
[most  of]  the  technologies  which  will  be  demonstrated "* 

To  delay  action  on  the  premise  that  heretofore  undeveloped 
technologies  will  reduce  the  cost  significantly,  or  ©t  all,  seems 
questionable  since  development  of  these  technologies  rests  on  a 
number  of  future  R&D  successes.  To  delay  also  assumes  that  these 
developing  technologies  will  be  quickly  and  universally  adopted 
by  a  utility  industry  which  historically  has  shown  capital  and 
risk  aversion  due  to  legitimate  concerns  about  reliability. 

If  one  assumes  --  as  many  scientists  and  others  have 
concluded  —  that  acid  rain  is  at  present  causing  billions  of 
dollars  a  year  in  environment  and  human  health  damage,  then  sound 
public  policy  would  seem  to  require  immediate  reductions, 
especially  since,  as  I  have  said,  technology  is  currently 
available  to  do  the  job. 
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Thank  you  for  this  opportunity  to  appear  and  to  make  IGCI's 
view  known. 


^ PEI  Associates,  Inc.,  "Project  Sununary:  Utility  FGD  Survey, 
January-December  1986,"  U.  S.  Department  of  Energy,  November 
1987,  pp.  4-20. 

^North  American  Electric  Reliability  Council,  "General 
Availability  Report,  1982-1986,"  1987,  Passim. 

'  PEI  Associates,  Inc.,  supra  n.  1,  pp.  24-25;  Senate  Report  No. 
231  (to  accompany  S.  1894),  100th  Cong.,  1st  Sess.  pp.  73,  117- 
118  (1987). 

*  Senate  Report  No.  231,  supra  n.  3,  p.  118. 
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INDUSTRIAL  GAS  CLEANING  INSTITUTE 

REPORTS  ADEQUATE  CAPACITY  TO  MEET 

ACID  RAIN  BILL  RETROFIT  REQUIREMENTS 


The  flue  gas  desulfurization  systems  ("scrubber")  industry 
has  adequate  capacity  not  only  to  retrofit  the  controls  likely  to 
be  needed  under  pending  acid  rain  bills  to  reduce  SOj  emissions, 
but  to  do  so  within  the  time  constraints  these  bills  set  out, 
according  to  the  Industrial  Gas  Cleaning  Institute  ( IGCI ) .  IGCI 
is  the  national  association  of  stationary  source  air  pollution 
control  equipment  manufacturers. 

The  IGCI  report  responded  to  a  recent  U.S.  Department  of 
Energy  (DOE)  finding*  that  the  pollution  control  industry  could 
not  meet  the  time  constraints  for  installation  of  controls 
required  by  pending  acid  rain  bills. 

"The  fabrication,  machinery,  electrical,  and  instrumentation 
sectors  --  together  with  the  construction  industry  traditionally 
servicing  the  utility  industry  --  have  the  capacity  to  build  and 
erect  the  controls  required  in  a  timely  manner.  The  pollution 
control  system  suppliers  have  the  process  and  system  design 
engineering  expertise  in  place  now.  This  expertise  is  the 
critical  factor  in  assuring  adequate  capacity.  Necessary  detail 
engineering  manpower  is  readily  available  either  in-house 
(through  parent  or  sister  companies)  or  by  tapping  the  large  pool 
of  unemployed  engineers  and  designers,"  stated  Jeffrey  C.  Smith, 
IGCI's  Executive  Director. 

"Although  the  pollution  control  industry  is  operating  below 
its  pre-1980  level,"  Smith  added,  "emission  reduction  technology 
has  matured  by  experience  from  operating  facilities.  This 
experience  has  contributed  to  better  and  more  standardized 
designs.  Recent  developments  with  computer-assisted  design  and 
manufacturing  (CAD/CAM)  will  also  enhance  the  productivity  and 
capabilities  of  existing  industry  engineering  staffs." 
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"The  Department  of  Energy  study  fails  to  account 
sufficiently  for  the  significant  number  of  scrubber  suppliers  who 
will  enter  the  market  when  acid  rain  legislation  is  enacted. 
Companies  which  DOE  ignored  that  have  the  potential  to  be 
reliable  suppliers  in  addition  to  the  14  DOE  identified  include 
Bischoff,  Burns  &  McDonald,  Deutsche-Babcock,  Dravo,  Foster- 
Wheeler,  Lodge-Cottrell,  Lurgi,  and  no  doubt  others." 

"The  DOE  study  also  stands  at  odds  with  the  response  of 
pollution  control  suppliers  to  West  Germany's  adoption  in  1983 
of  stringent  SO^  reduction  requirements  necessitating  retrofit 
installation  of  scrubbers  for  110  installations  (34,000  MW) 
within  five  years.  Although  only  six  suppliers  have  been  active 
in  West  Germany,  they  appear  close  to  satisfying  the  difficult 
retrofit  requirements  there.  Equally  instructive  is  the 
situation  in  England,  where  12  suppliers  have  emerged  in  response 
to  the  developing  retrofit  market  there,  which  is  much  smaller 
than  the  market  acid  rain  legislation  is  expected  to  create 
here . " 

"Finally,  DOE  incorrectly  assumes  that  the  bid  preparation 
process  will  not  begin  until  year  4  after  enactment  of  acid  rain 
legislation,  when  in  fact  it  will  begin  almost  immediately." 

"In  short,"  Smith  concluded,  "the  pollution  control  industry 
in  the  U.S.  can  satisfy  fully  both  the  number  of  and  schedule  for 
retrofit  of  flue  gas  desulfurization  systems  likely  to  occur 
under  U.S.  acid  rain  control  legislation.  The  industry's  current 
capacity,  expected  growth,  and  experience  worldwide  compel  this 
conclusion. " 

IGCI  participates  in  the  technical  aspects  of  the  national 
debate  regarding  acid  rain  control  legislation  as  part  of  its 
overall  mission  to  assure  a  strong  and  workable  national  air 
quality  policy  that  promotes  public  health,  environmental 
quality,  and  industrial  progress. 


1 PEI  Associates,  Inc.  for  U.S.  Department  of  Energy 
(Contract  No.  DE-AC01-85MA00205,  Task  10,  PN  3685-10). 
Vendor  Capability  for  Supplying  FGD  Systems  for  Coal- 
Fired  Boilers  Under  Acid  Rain  Emission  Reduction 
Conditions.   November  1987. 
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ACID  RAIN  CONTROLS  WOULD  CREATE  THOUSANDS  OF  JOBS, 
INDUSTRY  ANALYSIS  FINDS 

I.  statement 
"A  recent  analysis  by  the  Industrial  Gas  Cleaning  Institute 
reveals  that  a  10-12  million  ton  SOj  reduction  requirement  such 
as  that  contained  in  pending  Congressional  acid  rain  proposals 
could  create  between  180,000  and  600,000  person-years  of 
employment.  These  person-years  of  employment  are  the  equivalent 
of  4,500  to  15,000  lifetime  (40-year)  jobs.  Alternatively,  they 
may  be  viewed  as  the  equivalent  of  18,000  to  60,000  new  jobs 
created  for  the  duration  of  the  expected  phased,  ten-year  period 
of  retrofit  activity.  These  thousands  of  new  American  jobs-- 
many  of  which  would  be  highly  skilled  --  should  be  balanced 
against  any  economic  costs  predicted  to  occur  because  of  acid 
rain  legislation, "  stated  Jeffrey  C.  Smith,  Executive  Director  of 
the  Industrial  Gas  Cleaning  Institute  ( IGCI ) .  IGCI  is  the 
national  association  of  stationary  source  air  pollution  control 
equipment  manufacturers. 
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"IGCI  estimates  that  utility  decisions  to  meet  sulfur 
dioxide  ( SOj  )  reduction  requirements  by  retrofitting  flue  gas 
desulfurization  (FGD)  systems  (also  known  as  scrubbers)  could 
create  the  equivalent  of  1,500  to  5,000  lifetime  jobs  (60,000  to 
200,000  person-years  of  employment)  for  engineers,  architects, 
construction  workers,  and  others  in  the  FGD  sector  of  the  air 
pollution  control  industry  alone.  Dollars  spent  on  these  acid 
rain  controls  would  be  recycled  in  the  Nation's  economy,  creating 
the  equivalent  of  as  many  as  3,000  to  10,000  additional  permanent 
jobs  (120,000  to  400,000  person-years  of  employment)  outside  of 
the  air  pollution  control  industry." 

"If  utilities  chose  to  reduce  SOj  emissions  through  the 
Installation  of  flue  gas  desulfurization  systems  --  as  we 
believe  many  would  —  existing  jobs  in  the  high-sulfur,  coal- 
mining industry  would  likely  also  be  preserved.  Additionally, 
most  of  the  new  fabrication  and  construction  jobs  would  be  in  the 
very  states  concerned  with  a  potential  loss  of  coal-mining  jobs." 

"It  is  important  to  note  also  that  these  new  American  jobs 
stand  in  addition  to  the  avoided  cost  of  reportedly  hundreds  of 
millions  of  dollars  of  damage  acid  rain  causes  to  human  health 
and  the  manmade  and  natural  environment.  The  economic  benefits 
of  acid  rain  control  legislation  are  thus  real  and  significant, 
just  like  the  economic  costs." 

"The  purpose  of  IGCI's  analysis  is  not  to  predict  exactly 
how  many  jobs  acid  rain  control  legislation  would  create. 
Rather,  IGCI  sought  to  quantify  in  a  simple,  straight-forward 
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manner  the  possible  numerical  range  of  jobs  that  might  be  created 
because  of  utility  decisions  to  retrofit  FGD  systems.  Obviously, 
these  new  Jobs  would  be  only  part  of  the  economic  result  of 
implementation  of  acid  rain  control  legislation.  But  these 
potential  new  jobs  suggest  that  the  direct  economic  benefits  of 
such  legislation  are  substantial,  and  therefore  should  be 
considered  along  with  the  economic  costs  in  the  national  debate 
regarding  acid  rain  control  legislation, "  Smith  concluded. 

II.    Background 

In  order  to  estimate  the  direct  employment  in  the  FGD  sector 
of  the  air  pollution  control  (APC)  industry  acid  rain  legislation 
might  create,  IGCI  estimated  the  person-years  involved  in  the 
retrofit  of  a  typical-size  (500  MW)  power  plant  with  a  FGD 
system.  IGCI  based  its  estimate  on  members'  experience  with 
actual  systems.  The  analysis  covered  person-years  attributable 
to  specification  and  bid  preparation  (including  unsuccessful 
bids);  engineering,  design  and  purchasing  (e.g.  drawing 
preparation,  specifications,  and  purchasing  documents);  basic 
materials  (e.g.  steel,  chemicals,  ceramics),  shop  fabrication, 
equipment  assembly,  inspection,  and  shipment;  erection  (including 
site  preparation  for  construction),  supervision,  and  testing; 
start-up  and  operation  assistance  (by  FGD  contractor  or  A/E)  for 
one  year.  IGCI  considered  person-years  contributed  by  the 
utility's  staff,  as  well  as  architect/engineers,  FGD  contractors, 
fabricators,  equipment  suppliers,  and  erection  subcontractors. 

IGCI's  job  figures  do  not  Include  jobs  related  to  operation 
of  the  FGD  systems  by  utility  personnel  or  to  the  delivery  and 
processing  of  the  alkali.  The  job  figures  also  do  not  include 
jobs  that  will  be  created  due  to  compliance  with  the  NO, 
reduction  requirements  of  pending  acid  rain  legislation. 

Based  on  this  analysis  of  a  typical  500  MW  FGD  system 
retrofit  job,  IGCI  estimated  that  pending  legislation  calling  for 
a  10-12  million  ton  SO^  reduction  could  create  from  60,000  to 
200,000  person-years  of  employment  in  the  APC  industry  alone. 
IGCI  noted  that  if  one  assumes  that  30,000  MW  would  be 
retrofitted  with  FGD  systems  to  comply  with  SOj  reduction 
requirements,  then  the  figure  would  be  closer  to  60,000.  If 
100,000  MW  would  be  retrofitted,  as  estimated  by  one  utility 
spokesman^,  the  figure  would  be  closer  to  200,000  person-years. 
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Economists  often  multiply  the  number  of  created  direct 
person-hours  by  two  (or  sometimes  three)  to  estimate  roughly  the 
number  of  indirect  (non-APC  industry)  jobs  created.  Thus,  the 
total  Indirect  person-years  acid  rain  legislation  could  create  in 
this  industry  might  range  from  120,000  to  400,000. 

Total  direct  plus  indirect  person-years  of  employment  would 
thus  be  180,000  to  600,000.  Assuming  a  40-year  work-life  per 
worker,  this  corresponds  to  the  creation  of  1,500  to  5,000 
permanent  (lifetime)  jobs  in  the  FGD  sector  of  the  APC  industry, 
and  3,000  to  10,000  indirect  Jobs.  The  total  lifetime  jobs 
created  could  thus  range  from  4,500  to  15,000. 

The  FGD  system-related  economic  activity  acid  rain 
legislation  might  create  would  likely  be  phased,  taking  place 
over  a  ten-year  period.  Therefore,  the  180,000  to  600,000 
person-years  created  could  also  be  divided  by  ten  to  express  the 
18,000  to  60,000  jobs  created  for  the  duration  of  the  retrofit 
activity. 

IGCI  believes  acid  rain  legislation  should  give  a  utility 
freedom  to  choose  the  means  for  achieving  the  required  SO^ 
emission  reductions.  IGCI  assumed,  however,  that  a  large  number 
of  affected  utilities  would  retrofit  FGD  systems.  FGD  systems 
would  compete  strongly  in  the  marketplace  of  SOj  reduction 
options  because  they  are  well -demonstrated  with  a  well-recognized 
removal  efficiency  of  greater  than  90  percent^  and  extremely  high 
reliability.'  IGCI  did  not  consider  clean  coal  technologies 
because  most  utilities  reportedly  consider  them  either 
inadequately  demonstrated  with  too  high  a  technical  risk  or 
inappropriate  for  large  units.*  IGCI  also  did  not  consider  coal- 
switching  because  many  low-sulfur  coals  have  different 
characteristics  than  the  high-sulfur  coals  being  burned,  and 
changing  coals  could  require  modifications  in  unit  operations, 
equipment  changes,  and  unit  derating.*  In  addition,  because  the 
largest  amount  of  low-sulfur  coal  is  in  the  West,  the  cost  of 
transporting  large  amounts  of  coal  makes  wide-spread  fuel 
switching  in  the  East  impracticable.' 

IGCI  noted  that  FGD  systems  are  essentially  of  two  types: 
dry  and  wet. 

In  a  dry  system,  an  alkaline  solution  or  slurry  Is  atomized 
in  the  flue  gas  and  evaporates  to  dry  particles  while  reacting 
with  the  SO,  .  The  reaction  products  are  collected,  along  with 
the  coal  ash,  by  a  fabric  filter  or  electrostatic  precipitator 
and  disposed  of  a  dry  powder  waste  material.  There  is  no 
requirement  for  a  sludge  handling  system. 

In  a  wet  system,  the  SO^ -containing  flue  gas  reacts  with  a 
shower  of  lime  or  limestone  slurry  drops,  producing  a  slurry  or 
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"8ludg«."  The  reacted  slurry  can  be  oxidized  or  purified  to 
produce  gypsum,  which  can  be  easily  landfilled  or  even  sold 
commercially  as  wallboard.  The  latter  case  relieves  the  boiler 
owner  of  a  landfill  problem,  creates  a  potential  source  of 
revenue,  and  reduces  the  need  for  imported  gypsun. 

The  FGD  industry  has  adequate  capacity  to  retrofit  the 
controls  likely  to  be  required  within  the  time  frames  of  pending 
acid  rain  control  bills.  The  Industry's  present  capacity, 
expected  growth  in  response  to  a  new  market,  and  current  success 
In  West  Germany  and  elsewhere  in  meeting  significant  SOj 
reduction  requirements  support  this  conclusion. 

IGCI  prepared  this  analysis  as  part  of  its  mission  to  assure 
a  strong  and  workable  national  air  quality  policy  that  promotes 
public  health,  environmental  quality,  and  industrial  progress. 
As  the  primary  representative  of  manufacturers  of  air  pollution 
control  systems  and  associated  components,  the  Institute  seeks  to 
evaluate  and  respond  to  regulatory  and  legislative  initiatives 
and  establish  technical  standards  to  the  benefit  of  all  citizens. 


*Mannella,  G.  G. ,  "Statement  of  K.  E.  Yeager,  Vice  President, 

EPRI,  Palo  Alto,  CA, "  Before  the  Subcommittee  on  Environmental 

Protection,  Senate  Committee  on  Environment  and  Public  Works, 
U.S.  Senate,  March  4,  1987. 

'industrial  Gas  Cleaning  Institute  (IGCI),  "Acid  Rain  Control 
Briefing  Document  on  Retrofitting  Flue  Gas  Desulf urization 
Systems  to  Existing  Coal-Fired  Boilers, "  July  1987,  Pages  5-10; 
PEI  Associates,  Inc.,  "Project  Summary:  Utility  FGD  Survey, 
January-December  1986,"  U.S.  Department  of  Energy,  November  1987, 
Pages  24-25;  Senate  Report  No.  231  (to  accompany  S.  1894),  100th 
Cong.,  1st  Sess.  Pages  73,  117-118  (1987)  ("Senate  Report"). 

'North  American  Electric  Reliability  Council,  "General 
Availability  Report  1982-86."  1987,  passim;  IGCI  supra  note  2, 
Page  26. 

♦Electric  Power  Research  Institute  (EPRI),  "Coal  Markets  and 
Utilities'  Compliance  Decisions"  (EPRI  P-5444),  September  1987, 
Pages  1-10,  1-11. 

'Id. 

'Senate  Report,  supra  note  2,  page  71. 
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IGCI  QUESTIONS  USEFULNESS  OF  DOE  REPOWERING  REPORT 
IN  ACID  RAIN  CONTROL  DEBATE 


1. 


STATEMENT 


The  Industrial  Gas  Cleaning  Institute  (IGCI)  has  serious 
doubts  whether  conclusions  in  a  recent  U.S.  Department  of  Energy 
(DOE)  repowering  report^  are  valid  reasons  to  oppose  legislated 
acid  rain  controls.  The  DOE  report  assesses  the  sulfur  dioxide 
(SOj)  reductions  the  utility  industry  might  achieve  through 
repowering  aging  coal-fired  power  plants  with  new  clean  coal 
technology.  It  concludes  that  repowering  could  potentially 
reduce  SOj  emissions  --  a  precursor  of  acid  rain  --  by  four  to 
nine  million  tons  by  the  year  2010,  thereby  achieving  most  of  the 
ten  to  twelve  million  ton  SOj  reduction  required  under  pending 
acid  rain  control  bills.^ 

IGCI  is  the  national  association  of  stationary  source  air 
pollution  control  manufacturers. 

"Repowering  technologies  may  be  important  considerations  for 
the  utility  industry  in  planning  to  meet  future  power  capacity 
and  air  quality  requirements, "  stated  Jeffrey  C.  Smith,  IGCI 
Executive  Director.   "But  the  DOE  report  fails  to  make  a  valid 
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case  for  predicting  the  size  or  timing  of  any  repowering-related 
SOj  reductions.  If  Congress  desires  to  reduce  acid  rain  for  the 
current  and  next  generation  of  Americans,  then  it  must  require 
SOj  reductions  rather  than  rely  on  the  hope  that  an  evolution  of 
repowering  technologies  will  fix  the  problem  naturally." 

"To  reach  its  conclusions  about  the  effectiveness  of 
repowering  technologies  to  reduce  SOj  emissions  in  the 
Intermediate  term  (by  the  year  2010),  DOE  assumes  a  'maximum 
potential  market'  for  these  technologies.  This  theoretical 
maximum  potential  market  is,  however,  unlikely  to  resemble  the 
actual  market  penetration.  In  short,  the  DOE  report  by  its  own 
admission  uses  unrealistic  assumptions  about  the  market 
penetration  of  repowering  technologies  and  assumes  that  these 
capital  intensive,  largely  undemonstrated,  and  thus  high  risk 
technologies  will  be  quickly  and  universally  adopted  by  a  utility 
industry  which  has  historically  shown  capital  and  risk  aversion." 

"Moreover,  the  DOE  study  contains  a  number  of  assumptions 
all  of  which  further  inflate  the  likely  SO^  reductions  and 
overall  cost-effectiveness  of  the  repowering  scenario.  These 
assumptions,  recognized  in  critical  comments  by  the  U.S.  EPA, 
include  use  of  unreasonably  high  costs  for  conventional 
technology  and  low  costs  for  repowering  technology,  and 
unreasonably  high  predictions  of  future  utility  baseload  capacity 
needs. " 

"As  a  result,  reliance  on  the  DOE  repowering  study  by  groups 
or  individuals  opposed  to  current  legislative  acid  rain  control 
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proposals  both  misinterprets  the  report  and  fails  to  appreciate 
its  weaknesses, "  Smith  concluded. 

II.    BACKGROUND 

DOE  does  not  deny  that  it  based  its  repowering  scenario  on 
the  maximum  potential  market  penetration  for  repowering 
technologies,  as  opposed  to  the  likely  market  penetration. 

DOE  qualified  its  conclusions  this  way: 

"[I]t  is  important  to  note  that  the  levels  of  emission 
reduction  stated  above  represent  the  maximum  potential 
for  repowering  technologies.  Actual  incorporation  of 
these  technologies  by  the  electric  utility  industiry 
would  depend  on  a  number  of  additional  factors  not 
considered  in  this  study  that  could  result  in  lower 
market  penetration  of  these  technologies  than  indicated 
in  the  study."'   (DOE's  emphasis) 

The  theoretical  maximum  potential  market  penetration  of 
repowering  technologies  and  the  probable  market  penetration  are 
apt  to  be  quite  different.  As  recognized  by  the  U.S. 
Environmental  Protection  Agency  in  comments  highly  critical  of 
the  DOE  study,  before  multiple  orders  of  repowering  technologies 
can  be  expected,  utilities  will  require  at  least  two  to  three 
years  of  successful  operating  experience  from  a  commercial 
prototype  plant  operating  successfully  in  a  utility  environment . * 
Such  experience  is  years  away.  And  demonstration  of  a  repowering 
technology  at  one  site  does  not  by  itself  demonstrate  the 
technological  and  economic  feasibility  of  deploying  the 
technology  throughout  the  industry. 

Utilities  have  obvious  and  laudable  concerns  about 
reliability,  and  have  understandably  shown  reluctance 
traditionally  to  venture  into  capital  intensive,  high-risk,  and 
incompletely  demonstrated  technologies.  Once  technologies  are 
commercially  available,  even  if  they  are  demonstrated  to  have  a 
slight  economic  advantage  over  conventional  alternatives,  it  is 
not  realistic  to  assume  as  DOE  did  that  they  will  immediately 
take  over  100  percent  of  the  market  for  baseload  capacity 
increases. 

doe's  conclusions  regarding  SOj  reductions  caused  by 
repowering  are  undermined  further  because  it  is  unlikely  that 
repowering  technologies  would  achieve  the  cost-effectiveness  vis- 
a-vis conventional  technology  that  DOE  reports. 
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According  to  EPA,  the  DOE  study  used  "unrealistically  high" 
cost  engineering  assumptions  for  conventional  technologies.^  The 
cost  assumptions  are  also  much  higher  than  IGCI's  own  figures.* 
In  addition,  DOE  assumes  that  under  acid  rain  control  legislation 
all  units  would  have  to  install  FGD  systems  and  all  would  have  to 
achieve  a  1.2  lb. /MM  Btu  emission  rate.  Although  IGCI  believes 
FGD  systems  would  compete  very  well  in  the  marketplace  of  SOj 
reduction  options  for  utilities,  it  is  not  realistic  to  assume 
all  units  would  retrofit  them.  Utility  analyses  have  concluded 
that  any  SOj  emission  reduction  scenario  will  produce  a  wide 
diversity  in  utility  compliance  strategies  because  of  site- 
specific  factors,  the  timing  of  the  compliance  decision,  and 
institutional  concerns.'  Pending  acid  rain  control  proposals 
also  allow  some  flexibility  for  states  and  individual  utilities 
to  average  emissions  and  mix  SO^  reduction  options. 

In  addition  to  these  DOE  assumptions  which  skew  the 
comparative  economics  in  favor  of  repowering  technologies,  it 
must  be  remembered  that  (as  DOE  acknowledges  in  its  report)  the 
cost  estimates  used  for  repowering  technologies  assume  a  series 
of  R&D  successes  that  have  not  yet  been  demonstrated,  and  assume 
that  repowering  equipment  manufacturers  are  marketing 
standardized,  factory-fabricated  modules.  Both  these  assumptions 
introduce  much  uncertainty,  and  DOE ' s  cost-estimates  for  the 
repowering  technologies  should  be  further  understood  in  this 
context. 

Finally,  we  note  that  DOE's  estimates  of  the  need  for  new 
baseload  electric  generating  capacity  is  crucial  to  its 
conclusions  because  only  when  capacity  additions  from  repowering 
replace  new  baseload  capacity  do  the  repowering  technologies 
approach  economic  competitiveness.  The  U.S.  EPA,  however,  has 
criticized  as  "substantially  overestimated"  the  additions  to 
baseload  capacity  DOE  estimates  will  occur,  which  EPA  finds 
"extremely  unlikely"  in  light  of  the  actual,  announced  plans  of 
utilities  in  the  Northeast  and  Mid-Atlantic  regions  to  meet 
anticipated  peak  capacity  needs  in  the  1990' s  through  a  mix  of 
Bore  cost-effective  approaches.' 

Repowering  technologies  may  eventually  play  a  role  in 
achieving  the  Nation's  energy  and  environmental  goals.  But  the 
limitations  noted  above  in  DOE's  study  show  that  critics  of 
pending  acid  rain  control  bills  must  look  elsewhere  for 
convincing  arguments. 

IGCI  prepared  this  analysis  as  part  of  its  mission  to  assure 
a  strong  and  workable  national  air  quality  policy  that  promotes 
public  health,  environmental  quality,  and  industrial  progress. 
As  the  primary  representative  of  manufacturers  of  air  pollution 
control  systems  and  associated  components,  the  Institute  seek  to 
evaluate  and  respond  to  regulatory  and  legislative  initiatives 
and  establish  technical  standards  to  the  benefit  of  all  citizens. 
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^U.S.  Department  of  Energy,  "The  Role  of  Repowering  in  America's 
Power  Generation  Future,"  Office  of  Fossil  Energy,  November  1987. 

*Id.  at  p.  36. 

*J.  M.  Campbell,  Acting  Assistant  Administrator,  U.S. 
Environmental  Protection  Agency,  to  J.  A.  Wampler,  Assistant 
Secretary  for  Fossil  Energy,  U.S.  Department  of  Energy, 
"Memorandum:  Comments  on  the  Repowering  Report, "  December  22, 
1987,    pp.    5-6. 

*  Id.    at   pp.    1,    3. 

'Industrial  Gas  Cleaning  Institute,  "Acid  Rain  Control  Briefing 
Document  on  Retrofitting  Flue  Gas  Desulfurizaton  Systems  to 
Existing  Coal-Fired  Boilers,"  July  1987,  pp.  11-22. 

'Electric  Power  Research  Institute,  "Coal  Markets  and  Utilities' 
Compliance  Decisions,"  EPRI  P-5444,  September  1987,  P.  1-2. 


'Supra,  note  4,  at  pp.  4-5 
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INDUSTRIAL  GAS  CLEANING  INSTITUTE 

SUPPORTS  EPA  FINDING  THAT 

SCRUBBERS  PRODUCE  LESS  WASTE  THAN 

MANY  CLEAN  COAL  TECHNOLOGIES 


The  U.S.  Environmental  Protection  Agency  (EPA)  has  correctly 
concluded  that  flue  gas  desulfurization  (FGD)  systems--sometimes 
referred  to  as  "scrubbers" --produce  a  smaller  volume  of  waste 
than  many  alternative  technologies,  according  to  the  Industrial 
Gas  Cleaning  Institute,  Inc.  ( IGCI ) .  IGCI  is  the  national 
association  of  stationary  source  air  pollution  control  equipment 
manufacturers . 

"As  EPA  correctly  concluded,  FGD  systems  are  highly 
efficient  and,  as  a  result,  produce  less  waste  than  many 
alternative  technologies.  For  example,  the  total  waste  volume 
from  a  gypsum-producing  FGD  system  would  be  only  about  60  percent 
of  the  volume  of  waste  solids  a  fluidized  bed  combustion  system 
would  produce,"  says  Jeffrey  C.  Smith,  IGCI's  Executive  Director. 

"The  additional  FGD  system  waste  is  typically  about  the  same 
or  less  than  the  ash  any  coal-fired  plant  will  produce  even 
without  an  FGD  system,  as  EPA  noted.  In  addition,  mixing  the  FGD 
waste  with  the  coal  ash  and  lime  can  create  a  substance  that  is 
■uch  easier  to  dispose  of  than  the  coal  ash  alone.  Adding  an  FGD 
system  does  not  therefore  create  a  new  waste  disposal  problem, 
and  may  actually  help  solve  an  existing  one,"  Smith  stated. 

The  EPA  findings  are  from  a  June  9,  1987  letter  from  J. 
Craig  Potter,  EPA's  Assistant  Administrator  for  Air  and 
Radiation,  to  Sen.  John  Warner  (R-VA).  Sen.  Warner  had  expressed 
concern  about  sludge  disposal. 

IGCI  noted  that  FGD  systems  are  essentially  of  two  types: 
dry  and  wet. 

In  a  dry  system  an  alkaline  solution  or  slurry  Is  atomized 
In  the  flue  gas  and  evaporates  to  dry  particles  while  reacting 
with  the  SOj  .  The  reaction  products  are  collected,  along  with 
the  coal  ash,  by  a  fabric  filter  or  electrostatic  precipitator, 
and  disposed  of  as  a  dry  powder  waste  material.  There  is  no 
requirement  for  a  sludge  handling  system. 

In  a  wet  system  the  SOj -containing  flue  gas  reacts  with  a 
shower  of  lime  or  limestone  slurry  drops,  producing  a  slurry  or 
"sludge."  The  reacted  slurry  can  be  oxidized  and  purified  to 
produce  gypsum,  which  can  be  easily  landfllled  or  even  sold 
commercially  as  wallboard.  The  latter  case  both  relieves  the 
boiler  owner  of  a  landfill  problem  and  creates  a  potential  source 
of  revenue. 
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Honorable  John  Warner 
united  States  Senate 
Washington,  D.C  20510 

Dear  Senator  Warner: 

Administrator  Thomas  has  asked  me  to  respond  to  your  !ray  4,  1967  letter 
concerning  acid  rain  control  and  sludge  waste.   While  disposal  of  all  wastes 
is  of  primary  concern  to  the  Agency,  I  will  address  issues  relating  to  wastes 
produced  by  coal-fired  plants. 

I  thank  you  foe  your  interest  and  share  your  concern  about  large  quantities 
of  scrubber  sludge  which  could  result  -from  use  of  control  technologies  to 
further  a  proposed  lO-to-12  niillion  ton  annual  reduction  in  sulfur  dioxide 
emissions.  I  also  appreciate  your  corrmitnent  to  the  Special  Divoys  canmercial 
demonstration  of  control  technoloi^  program  which  has  be^n   endorsed  by 
the  President.  EPA  is  workinfl  with  the  Departrient  of  cS\e:(^,   which  has  the 
lead  in  carrying  out  this  prdgram. 

Coal-fired  plants  produce  a  large  quantity  of  waste,  even  without  the  use 
of  pollution-control  devices.  'Die  utility  industry  has  been  able  to  dispose 
of  this  waste,  as  well  as  the  additional  waste  produced  by  scrubbers  already 
in  place.  Since  scrubbers  are  highly  efficient,  they  produce  a  sraller  volume 
of  waste  than  many  alternative  technologies. 

EPA  has  calculated  that  about  70  million  tons  of  coal  ash  and  IS  million 
tons  of  scrubber  sludge  were  produced  in  1985.  One  base  case  projection 
found  that,  without  changes  in  current  law,  120  million  tons  of  ash  and  SO 
million  tons  of  sludge  will  be  produced  annually  in  the  year  2000.  (Scrubber 
sludge  production  rises  sharply  because  coal-fired  uni::s  which  are  brought 
on-line  In  th«  interim  will  have  to  meet  the  more  stringent  New  Source 
Performance  Standards.)  Osing  this  base  case,  t.he  Agency  has  estimated  that, 
in  the  year  2000,  S.  316  could  result  in  an  additional  lO-to-14  million  tons 
of  scrubber  sludge  being  produced  while  S.,321  could  increase  sludge  prodLction 
by  as  .Tucti  as  37  million  tons. 

While  flue^as  desulfurization  (PGD)  waste  is  not  negligible,  it  produces 
less  waste  than  many  alternative  technologies.  For  exaniple,  the  total  volume 
of  waste  from  a  aTssuro-producing  FGD  scrubber  would  be  only  60  percent  of  t.he 
volume  of  waste  solids  produced  by  a  fluidized  bed  cortsostion  system. 
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All  coal-fi:aJ  planes  produce  large  quantities  of  coal  asn(fly  ash,  oot;'>Ti 
asM,  and  ooiler  slag)  wnich  irusc  be  disposed  of  in  &one   rar.ner.  'Mny   older 
plants  which  are  limited  by  space  necessitate  off-site  disposal  of  coal  ash, 
and,  in  a  numoer  of  cases,  this  operation  requires  trucki.Tg  the  ash  several  miles 
icztn   the  plant.  The  addition  of  a  FGD  system  to  an  existing  coal-fired  power 
plant  adds  to  the  disposal  problem  but  does  not  create  a  "new  proolem."  The 
q-.antity  of  ?Gt;  waste  generated  fr  n  high  sulfur  coal  is  typically  about  the 
sar»  or  less  than  the  quantity  of  ash  produced- 

For  your  infonration,  I  an  enclosing  a  report  dene  for  c?A  in  1985  on 
"Solid  Waste  Iirplications  of  Acid  Pain  Controls."  Ihe  report  examines  solid  waste 
generation  under  alternative  acid  rain  control  scenarios,  reviews  state  regulations 
affecting  electric  utility  solid  waste  disposal,  and  presents  the  results  of  an 
a/ialysis  of  the  constraints  to  siting  disposal  facilities,  specifically  at  50  coal- 
fired  steam  electric  plants  identified  in  Phase  I  of  the  Waxrian/Sil^orski  bill, 
H.R.  3400. 

Again,  we  thank  you  for  your  cotiments  and  appreciate  your  interest  in  our 
efforts  to  resolve  environmental  issues. 

Sincerely, 


^ Cziiq  Potter 

Assistant  Administrator  for 

Air  and  .<^diation 


Enclosure 
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U.  S.  EPA  DATA,  CONCLUSIONS  SHOW 

HIGH  SCRUBBER  REMOVAL  EFFICIENCY  AND  RELIABILITY 

FOR  INDUSTRIAL  BOILERS 

EPA  Findings  Announced   With 
New  90%  Sulfur  Removal  Rule  for  Industrial   Boilers 


The  U.  S.  Environmental  Protection  Agency  (EPA)  has 
concluded  that  flue  gas  desulfurization  (FGD)  systems  (sometimes 
referred  to  as  "scrubbers" )  for  industrial  boilers  have  averaged 
long-term  reliability  levels  of  98-100  percent.  Emissions  data 
shsw  sulfur  dioxide  ( SO^  )  removal  efficiencies  have  averaged  much 
greater  than  90  percent. 

EPA  announced  its  research  findings  along  with  its 
establishment  of  new  standards  for  industrial  boilers  that 
require  a  90  percent  reduction  in  SO^  emissions.  EPA  has 
identified  SO^  as  an  air  pollutant  that  causes  severely  adverse 
health  and  environmental  effects. 

Removal  Efficiency.  EPA  concluded  that  90  percent  SOj 
removal  was  well-demonstrated  by  FGD  systems,  even  when  firing 
low  sulfur  fuels.  EPA  studied  45  sodium  FGD  systems  --  currently 
the  most  widely  used  FGD  systems  on  industrial  boilers  --  at  18 
different  sites.  Both  short-  and  long-term  emission  data  for 
these  installations  showed  consistent  SOj  removal  efficiencies  of 
greater  than  90  percent,  and  averages  much  greater  than  90 
percent.  EPA  also  noted  that  due  to  technical  advancements, 
today's  FGD  systems  are  more  efficient  and  reliable  than  in  1979 
when  EPA  set  corresponding  requirements  for  new  utility  boilers. 

Reliability.  EPA's  analysis  of  reliability  data  for 
over  250  sodium  FGD  systems  operating  on  industrial  boilers 
firing  coal  and  oil  revealed  average  long-term  reliability  levels 
of  98-100  percent.  Other  FGD  systems  also  showed  high 
reliability.  EPA  noted  that  data  on  dual  alkali  FGD  systems 
showed  over  97  percent  reliability,  and  stated  that  commercial 
operating  data  on  a  lime  spray  dryer  FGD  showed  greater  than  98 
percent  reliability. 


[more] 
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Waste  Disposal.  Based  on  its  research,  EPA  also 

concluded  that  in  most  cases  disposal  of  wastes  generated  by  FGD 
systems  presents  no  more  of  a  problem  than  disposal  of  plant 
wastes  or  fly  ash  from  steam  generating  units.  As  a  result,  FGD 
system  wastes  may  generally  be  disposed  of  by  the  same  means  as 
these  wastes.  In  fact,  EPA  concluded,  "since  the  wastes  from 
some  industrial  plants  are  considered  toxic  or  hazardous,  and  FGD 
system  wastes  are  not,  disposal  of  wastes  from  FGD  systems  may 
present  less  of  a  problem  than  disposal  of  other  plant  wastes." 
52  Fed.  Reg.  47838  (col.  2).  In  any  event,  EPA  stated,  use  of  an 
FGD  system  does  not  generally  create  a  new  problem,  i.e.  a  need 
•to  dispose  of  wastes  where  no  such  need  existed  before. 

EPA  published  these  findings  in  52  Fed.  Reg.  47826  (December 
16,  1987). 

The  Industrial  Gas  Cleaning  Institute,  Inc.  ( IGCI )  is  the 
national  association  of  stationary  source  air  pollution  control 
Manufacturers.  Its  mission  is  to  assure  a  strong  and  workable 
national  air  quality  policy  that  promotes  public  health, 
environmental  quality,  and  industrial  progress. 

For  further  information,  contact  Jeffrey  C.  Smith,  Executive 
Director,  IGCI,  1707  L  Street,  N.W.,  Suite  570,  Washington,  D.C. 
20036.   Phone:  (202)  457-0911. 
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Mr.  Sharp.  Thank  you  very  much,  Mr.  Feira. 

We  are  going  to  recognize  our  colleagues  here  for  5  minutes  each 
for  questioning  in  our  first  round.  Let  me  turn,  Mr.  Siegel,  first  to 
you  and  the  Department  and  where  you  are  headed.  You  are  into 
round  two  now,  as  I  understand  it,  considering  applications  on  both 
repowering  and  retrofit.  Is  that  correct? 

Mr.  Siegel.  That  is  right. 

Mr.  Sharp.  Let  me  express  one  of  my  concerns,  and  it  keeps 
coming  up  through  the  panel;  it  is  in  one  of  our  questions.  My  con- 
cern is  this,  that  we  don't  know  what  Congress  is  going  to  require 
in  the  way  of  further  emissions  reductions.  It  has  clearly  been  on 
the  agenda,  and  there  are  many  advocates  for  doing  so,  and  it  is 
certainly  becoming  a  part  of  the  presidential  campaigns  that  have 
been  going  on  for  a  year  in  this  country. 

My  concern,  especially  being  from  an  area  where  we  could  be  hit 
with  substantial  costs,  depending  on  what  kind  of  acid  rain  pro- 
gram might  be  gotten,  is  how  to,  structure  things  if  we  get  to  that 
point  that  we  are  making  decisions  on  this  issue  so  that  we  can 
take  advantage  of  the  most  efficient,  least  cost  path  to  get  further 
emissions  reductions,  and  one  of  those  possibilities,  of  course,  is  ret- 
rofit technology. 

But  my  suspicion  is  that  the  Department  has  pretty  well  ruled 
out,  at  least  in  the  early  consideration  of  this,  any  focus  on  retrofit, 
and  I  guess  I  want  to  find  out  from  you  more  about  whether  or  not 
there  is  a  real  intent  here  to  look  at  retrofit  technologies.  I  mean 
this  then  goes  to  the  question  of  timetables,  which  we  are  not  going 
to  focus  on  in  any  pollution  control  program.  But  I  really  would 
like  to  hear  how  you  see  this  question  of  retrofit  in  this  round. 

Mr.  Siegel.  Sure.  I  think  there  is  a  misconception  that  the  De- 
partment of  Energy  is  interested  only  in  repowering  technologies 
and  not  retrofit.  As  a  matter  of  fact,  a  good  portion  of  our  research 
budget  deals  with  retrofit  technologies.  We  have  a  very  large  flue 
gas  cleanup  program;  very  large  programs  in  alternative  fuels — 
there  is  a  component  of  that  that  is  retrofit  oriented — advance 
combustors,  which  are  retrofit  technologies;  coal  preparation, 
which  are  retrofit  technologies;  and  some  others. 

In  round  one  of  the  clean  coal 

Mr.  Sharp.  This  is  in  the  research  budget? 

Mr.  Siegel.  That  is  in  the  research  program. 

Round  one  of  the  Clean  Coal  Program,  based  upon  guidance  we 
received  from  Congress,  was  a  very  broad-based  program  seeking 
projects  for  all  markets  and  all  applications,  and  was  really  an 
energy-related  solicitation.  About  half  of  the  projects  that  we  se- 
lected are  retrofit  technologies. 

In  round  two,  the  focus  of  the  clean  coal  demonstration  program 
is  retrofit  and  repowering,  and  as  was  mentioned  before,  two-thirds 
of  the  proposals  that  were  received  are  retrofit  technology  propos- 
als. So,  clearly,  I  think  that  gives  some  real  evidence  of  the  fact 
that  the  solicitation  was  written  to  encourage  retrofit  proposals,  as 
well  as  repowering  proposals. 

We  think  that  both  retrofit  and  repowering  are  very  important 
technologies  that  need  to  be  developed  for  the  wide  variety  of 
market  needs  that  exist.  We  place  as  much  emphasis  as  we  can  on 
retrofit  technologies. 
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Mr.  Sharp.  I  think  that  is  extremely  important.  I  am  not  in  op- 
position to  repowering,  because  there  is  a  lot  of  future  there  and  a 
lot  of  power  that  is  potentially  involved  in  that  kind  of  proposition, 
and  I'm  still  struggling,  as  many  people  are,  with  how.  We,  first  of 
all,  have  great  difficulty  because  a  lot  is  not  known  substantively 
about  how  these  technologies  will  develop  and  how  rapidly  they 
will  truly  be  available  in  the  market  for  all  purposes  in  the  coal 
technology  program.  The  hard  part  is  to  figure  that  out. 

So  we  have  difficulty  struggling  with  that  in  terms  of  when 
people  confront  us  with  the  acid  rain  program;  and,  second,  diffi- 
culty politically  figuring  out  what  are  salable  kinds  of  timetables. 
Even  though  the  debate  hasn't  advanced  that  very  far  in  this  Con- 
gress, some  of  us  are  trying  to  get  ahead  of  it  in  the  ball  game  and 
try  to  figure  out  where  things  are  headed,  if  we  can,  in  order  to — to 
be  honest  with  you — to  shape  that  debate  if  and  when  it  occurs, 
and  I  am  a  little  concerned  about  coping  out  of  that  debate  in  ad- 
vance. 

Mr.  Yeager,  you  did  indicate  that,  obviously,  if  the  Congress  does, 
in  fact — which  you  are  not  advocating — does,  in  fact,  decide  that  it 
is  going  to  insist  on  great  SO2  emission  reductions,  that  in  fact  you 
could  structure  this  so  that  you  could  take  advantage  of  retrofit 
technologies — is  that  correct? 

I  realize  again  there  are  no  definites  here,  but  how  much  differ- 
ence in  a  timetable  are  we  talking  about?  Are  we  talking  about  a  5- 
year  difference  or  25-year  difference?  Can  you  give  us  any  kind  of 
ball  park  figures  as  to  how  long  a  stretch-out  would  make  a  true 
difference  in  terms  of  having  some  greater  confidence  that  we 
could  capitalize  on  more  efficient  technologies? 

Mr.  Yeager.  The  maturity  schedule  for  the  various  clean  coal 
technologies,  as  we  indicated,  is  in  the  latter  half  of  the  next 
decade.  If  you  are  then  going  to  apply  those  widely  as  a  compliance 
vehicle  or  whatever  regulatory  strategy  is  involved,  you  are  talking 
about  a  time  frame  to  design,  fabricate,  and  install  that  over  what 
may  be  150,000  megawatts  of  capacity.  The  time  frame  from  that  is 
certainly  one  that  is  measured  in  years. 

My  conclusion  is  that  anything  that  calls  for  compliance  to  the 
levels  that  have  been  proposed,  like  a  1.2  pound  cap  type  of  level, 
that  is  required  in  this  century,  before  the  year  2000,  is  largely 
going  to  exclude  more  than  any  marginal  role  for  clean  coal  tech- 
nology. I  don't  think  it  is  25  years  later,  I  think  it  is  probably 
during  the  first  years  of  the  following  decade  that  really  is  when 
you  could  count  on  it  being  mature  and  broadly  utilized  and,  again, 
not  necessarily  sweeping  the  market  but  filling  its  appropriate  eco- 
nomically based  role  based  on  its  success  and  commercial  maturity. 

Mr.  Sharp.  Mr.  Disbrow,  do  you  have  a  comment  on  that? 

Mr.  Disbrow.  I  think  what  Mr.  Yeager  said  is  true.  I  think, 
based  upon  our  own  experience  with  our  own  experimentation  over 
the  years,  technological  development  of  major  proportion,  we  are 
looking  at  the  best,  our  project,  pressurized  fluidized  bed  combus- 
tion, reaching  commercial  maturity  in  a  time  frame  of  1997-1998, 
and  that  is  on  one  demonstration  plant,  one  repowering  scale-up.  If 
all  works  well,  as  we  certainly  hope  it  will,  we  then  might  be  in  a 
position  to  go  forward  on  a  commercial  basis,  truly  commercial. 
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But  if  we  were,  the  first  installation  could  not  be  achieved  much 
before  the  year  2002-2003. 

Mr.  Sharp.  Do  any  of  our  other  witnesses  wish  to  comment  on 
that  proposition? 

I  am  going  to  recognize  my  colleague  from  the  State  of  New 
York,  Mr.  Lent,  for  questions. 

Mr.  Lent.  Thank  you,  Mr.  Chairman. 

Mr.  Siegel,  the  utilities  argue  that  a  deterrent  to  the  deployment 
of  clean  coal  technologies  is  the  uncertainty  over  recovery  of  the 
costs  of  deployment  from  the  ratepayers.  Do  you  agree  with  this? 

Mr.  Siegel.  Yes,  sir,  I  do.  Past  decisions  that  have  been  made  by 
public  utility  commissions  that  prohibited  costs  of  certain  invest- 
ments to  be  passed  through  to  consumers  certainly  are  weighing 
heavily  on  risk-taking  options  that  utilities  may  be  considering. 

Mr.  Lent.  You  point  out  that  utilities  have  spent  $60  billion  to 
reduce  emissions.  Doesn't  this  seem  to  indicate  that  utilities  are 
willing  to  invest  in  clean  coal  controls  and  take  their  chances? 

Mr.  Siegel.  Certainly  utilities  are  willing  to  invest  in  air  pollu- 
tion controls,  when  they  are  required  by  State,  Federal,  or  local  re- 
quirements. That  is  true. 

Mr.  Lent.  Does  your  Department,  the  Energy  Department,  sup- 
port any  kind  of  legislation  requiring  State  commissions  to  allow 
utilities  to  recover  their  investment  in  clean  coal  technologies  from 
the  ratepayers? 

Mr.  Siegel.  The  Department  of  Energy  and  the  administration 
generally  do  recognize  the  difficulties  that  utilities  have  right  now 
with  not  being  rewarded  for  risks  that  they  take  and  being  penal- 
ized for  mistakes  that  they  make  that  are  normally  associated  with 
projects  such  as  these.  As  a  result,  the  President's  Task  Force  on 
Regulatory  Relief,  chaired  by  the  Vice  President,  did  look  at  incen- 
tives and  disincentives  that  do  exist  for  the  deployment  of  ad- 
vanced technologies  and  made  some  recommendations.  They  made 
recommendations  that  dealt  only  with  what  the  Federal  Govern- 
ment can  do  to  deal  with  problems. 

We  recognize  that  many  utilities  are  regulated  by  State  public 
utility  commissions,  but  the  administration  also  recognizes  the  con- 
cern over  States'  rights,  and,  as  a  result,  the  Innovative  Control 
Technology  Advisory  Panel,  an  advisory  panel  directed  to  be  set  up 
by  President  Reagan  to  advise  the  Secretary  of  Energy  on  the 
Clean  Coal  Program,  is  conducting  a  study  for  the  Secretary  look- 
ing at  possible  actions  the  Federal  Government  can  take  to  encour- 
age States  to  adopt  incentives. 

Mr.  Lent.  Have  you  talked  to  any  of  the  State  commissioners? 

Mr.  Siegel.  Yes. 

Mr.  Lent.  And  do  any  of  them  allow  recovery  of  clean  coal  in- 
vestment, that  you  know  of? 

Mr.  Siegel.  Ohio  does. 

Mr.  Lent.  We  have  a  Governor  in  my  home  State  who  is  a  great 
proponent  of  acid  rain  controls,  and  a  great  supporter  of  clean  air. 
He  just  entered  into  an  agreement  ordering  the  dismantling  of  a  $6 
billion  nuclear  powerplant  out  on  Long  Island  not  far  from  my  dis- 
trict. When  he  was  asked,  "How  are  you  going  to  replace  the  power 
that  this   nuclear  plant  would   have  yielded?"   the   answer  was. 
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"We're  going  to  allow  some  coal-burning  plants  to  be  built  on  Long 
Island." 

My  question  is,  do  you  think  that  nuclear  power  has  a  role  to 
play  in  reducing  emissions  from  electric  power  generation? 

Mr.  SiEGEL.  Yes,  I  agree  with  the  administration's  position  that 
we  need  a  balanced  and  mixed  energy  resource  system.  Certainly, 
nuclear  energy  does  not  produce  any  nitrogen  oxides  or  sulfur  diox- 
ide, and  to  the  extent  that  that  technology  is  allowed  to  be  used,  it 
could  play  a  role  in  reducing  emissions  as  old,  uncontrolled  plants 
retire. 

Mr.  Lent.  Given  that  Long  Island  is  in  a  non-attainment  area 
under  the  Clean  Air  Act,  we  would  be  allowed  to  build  these 
plants. 

Mr.  SiEGEL.  Coal-fired  plants? 

Mr.  Lent.  Yes,  we  would  be  allowed  to  build  a  coal-fired  power- 
plant. 

Mr.  Siegel.  It  is  difficult.  There  is  certainly  no  doubt  about  that. 
Certainly,  I  would  think  it  would  be  a  lot  easier  to  get  approval  for 
some  of  the  advanced  technologies  once  they  are  adequately  dem- 
onstrated because  of  their  inherently  lower  emissions  than  conven- 
tional technologies.  But,  as  you  point  out,  it  is  not  an  easy  task. 

Mr.  Lent.  But  would  it  be  possible  under  the  existing  Clean  Air 
Act,  and  the  proposals  we  are  working  on  in  Congress  to  amend 
that  Act,  to  build  anything  that  is  going  to  emit  as  much  NOx  as  a 
coal-burning  facility?  Before  it  could  be  constructed,  offsets  would 
have  to  be  obtained,  would  they  not? 

Mr.  Siegel.  That  is  right;  yes,  sir. 

Mr.  Lent.  That  would  mean  closing  down  some  other  facilities 
that  burn  fossil  fuels  that  emit  NO,. 

Mr.  Siegel.  That  is  right,  sir. 

Mr.  Lent.  I  wonder  how  many  hospitals,  schools,  dry-cleaning  fa- 
cilities, bakeries  we  are  going  to  have  to  close  down  on  Long  Island 
before  we  can  build  one  of  these  coal-burning  facilities  to  replace 
the  Shoreham  nuclear  plant. 

Mr.  Siegel.  I  would  expect  that  in  New  York  City  you  would 
have  to  prohibit  people  from  utilizing  their  automobiles. 

Mr.  Lent.  I  don't  think  that  story  has  been  told  on  Long  Island, 
but  it  will  be  interesting.  Thank  you. 

I  have  no  further  questions,  Mr.  Chairman. 

Mr.  Sharp.  I  understand  the  gentleman  wants  a  witness  from 
the  Yellow  Cab  Company. 

Let  me  ask  my  colleague  from  Ohio,  Mr.  Regula,  if  he  has  some 
questions  for  our  witnesses. 

Mr.  Regula.  Thank  you,  Mr.  Chairman.  Again,  I  appreciate  your 
courtesy. 

Mr.  Feira,  I  would  like  to  clarify  that  in  your  testimony  you  were 
indicating  that  gas  would  be  an  alternative  in  terms  of  emission 
control. 
Mr.  Feira.  What  would  be?  I'm  sorry. 

Mr.  Regula.  Did  you  state  that  gas,  natural  gas,  would  be  a  pos- 
sible boiler  fuel? 
Mr.  Feira.  No,  I  did  not. 

Mr.  Regula.  I  thought  the  thrust  of  what  you  were  saying  was 
that  industrial  gas  is  a  possibility. 
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Mr.  Feira.  No,  no.  Our  industry,  the  Industrial  Gas  Cleaning  In- 
stitute, supplies  precipitators,  scrubbers.  We  are  not  involved  in 
natural  gas  at  all. 

Mr.  Regula.  You  are  not. 

Mr.  Feira.  All  the  equipment  we  supply  is  for  fossil-fired  power- 
plants. 

Mr.  Regula.  So  the  thrust  of  your  testimony  is  that  these  devices 
would  address  the  problem.  Is  that  correct? 

Mr.  Feira.  Yes.  The  thrust  of  the  testimony  is  that  the  devices 
are  available,  have  been  used  for  a  number  of  years,  and  are 
proven  reliable  devices. 

Mr.  Regula.  And  you  are  saying  that  this  is  preferable  to  wait- 
ing on  the  clean  coal  technology. 

Mr.  Feira.  Yes,  I  think  that  is  really  the  issue. 

Mr.  Regula.  I  don't  think  you  mentioned  what  to  do  with  the 
sludge  by-product,  or  do  you  have  a  different  type  of  by-product? 

Mr.  Feira.  It  depends  on  what  type  of  scrubber  you  are  using.  As 
I  said,  there  are  144  scrubbers  currently  in  operation  on  utility 
powerplants,  and  the  sludge  is  disposed  of  in  satisfactory  manners. 

Some  of  the  latest  technology  involves  dry  scrubbers,  which  does 
not  produce  a  sludge  but  just  produces  dry  ash  and  is  disposed  of  in 
the  same  manner  as  precipitator  ash  or  bottom  ash  in  the  boiler. 

Mr.  Regula.  Mr.  Disbrow,  you  are  president  and  CEO  of  AEP. 
What  is  your  experience  with  a  grid?  Is  there  a  lot  of  movement  of 
electricity  around  the  country  through  the  use  of  the  interlock?  In 
terms  of  rate  costs,  would  the  consumer  in  the  Northeast  or  Cali- 
fornia actually  be  substantially  impacted  by  the  decision  that  is 
made  on  the  way  in  which  we  address  the  problem  of  emissions? 

Mr.  Disbrow.  Yes,  sir,  that  would  be  very  true.  In  fact,  I  can  give 
you  a  live  illustration.  We  are  going  to  bring  a  new  coal-fired  sta- 
tion in  near  Evansville,  Indiana,  next  year,  and  several  eastern 
utilities  are  seeking  part  of  the  output  of  that  unit,  but  they  want 
an  escape  clause  in  the  event  that  we  have  to  retrofit  that  unit, 
which  has  been  grandfathered  under  the  Clean  Air  Act,  with  a  flue 
gas  desulfurization  retrofit.  They  would  like  then  to  have  that  abil- 
ity to  void  the  contract  if  that  should  happen. 

Mr.  Regula.  If  I  understand  you  correctly 

Mr.  Disbrow.  They  like  the  price  without  the  scrubber;  they 
won't  tolerate  it  with. 

Mr.  Regula.  I  think  that  says  it  eloquently.  Thank  you,  Mr. 
Chairman. 

Mr.  Sharp.  The  gentleman  from  Florida,  Mr.  Bilirakis. 

Mr.  Bilirakis.  Thank  you,  Mr.  Chairman,  and,  again,  sir,  if  I 
may,  I  would  like  to  thank  you  for  your  diligence  on  this  issue. 
This  is  the  fourth  hearing.  Mr.  Feira,  do  scrubbers  have  the  disad- 
vantage of  reducing  the  productivity  of  powerplants? 

Mr.  Feira.  It  depends.  Obviously,  unless  a  scrubber  is  100  per- 
cent available,  the  addition  of  a  scrubber  would  reduce  the  produc- 
tivity of  a  powerplant.  Also,  the  scrubber  requires  electricity  to  op- 
erate, so  it  consumes  some  of  the  output  of  the  powerplant.  It  is  not 
free;  I  mean  there  is  a  cost  associated  with  the  scrubber. 

Mr.  BiURAKis.  We  are  assuming  that  they  would  be  100  percent 
available.  But  what  you  are  saying  is  that  the  additional  power 
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that  would  be  required  to  put  that  into  effect  would  then  reduce 
the  output. 

Mr.  Feira.  It  reduces  the  net  output  of  the  powerplant,  yes. 
Mr.  BiLiRAKis.  But  only  in  that  sense  would  you  say  it  reduces 
the  productivity? 

Mr.  Feira.  Well,  it  would  reduce  it  in  the  instances  in  which  it  is 
not  100  percent  available.  Most  of  the  National  Electric  Reliability 
Council  data  indicates  that  most  scrubbers  are  in  the  high  90  per- 
cent availability  ranges  now. 

Mr.  BiLiRAKis.  What  do  you  mean  by  "available"? 
Mr.  Feira.  The  percentage  of  the  time  that  they  are  available  for 
use  compared  to  the  percentage  of  the  time  their  use  is  required. 
Most  scrubber  installations  will  have  a  spare  niodule,  for  example, 

a  maintenance  module,  so  that  if  one  module  fails 

Mr.  BiLiRAKis.  You  are  talking  about  downtime. 
Mr.  Feira.  Right. 

Mr.  BiLiRAKis.  That  is  something  that  can  be  worked  out.  That  is 
a  concern  from  a  technical  standpoint  regarding  any  piece  of  equip- 
ment. 

Mr.  Feira.  Oh,  any  piece  of  equipment  on  a  powerplant  or  any 
other  powerplant  has  some  amount  of  downtime. 

Mr.  BILIRAKIS.  This  may  have  been  addressed  by  you,  gentlemen, 
but  I  guess  I  would  ask  you,  sir,  how  much  is  the  private  sector 
contributing  in  terms  of  research  to  clean  coal  technology? 

Mr.  Feira.  My  company  is  personally  not  involved  in  that,  so  I'm 
not  sure  I'm  qualified  to  answer  that.  I  suspect  one  of  the  other 
gentlemen  is  better  qualified. 
Mr.  BiLiRAKis.  Mr.  Disbrow? 

Mr.  Disbrow.  I  think  Mr.  Yeager  might  have  the  figures  for  the 
entire  industry,  but  our  company  has  two  projects,  and  we  have  re- 
ceived a  third  on  the  first  project,  and  we  are  seeking  a  third  on 
the  second  project. 

Mr.  BILIRAKIS.  All  right.  But  somebody  testified  earlier— it  may 
have  been  Mr.  Yeager— in  response  to  a  query  about  when  would 
this  be  ready  to  go  on  line,  and  I  think  he  said  the  late  1990's.  Is 
that  correct?  Can't  we  work  faster  than  that? 

Mr.  Disbrow.  In  my  opinion,  no.  The  reason  is,  let's  take  our 
own  technology,  the  one  that  we  are  trying  to  develop,  pressurized 
fluidized  bed  combustion.  The  demonstration  plan  will  not  be  oper- 
ative until  1990-1991.  Now  in  order  for  us  to  parallel  that  activity 
with  another  one,  we  have  no  benefit  of  operational  feedback  in  the 
demonstration  plant,  which  is  important  in  terms  of  the  design  of 
the  subsequent  unit. 

So  the  fastest  we  could  have  the  next  unit  in,  which  is  DOE-2, 
would  be  1995  or  1996,  and  we  would  need  1  or  2  years  of  evalua- 
tion and  operational  result  before  we  could  further  revise  and 
refine  the  technology  to  the  point  that  it  could  be  warranted  by 
manufacturers  that  we  would  be  assured  that  it  would  be  used  and 
could  be  used  wide-scale.  If  you  rush  technology  to  the  market,  you 
may  well  wind  up  with  a  host  of  powerplants  that  simply  won't  op- 
erate. 

Mr.  Bilirakis.  Yes,  but  we  are  faced  with  the  alternative  of  rush- 
ing emission  control  reductions  into  the  market,  are  we  not? 
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Mr.  DiSBROW.  Again,  from  my  point  of  view,  there  is  no  scientific 
evidence  of  that  need  to  rush  into  this  thing. 

Mr.  BiLiRAKis.  That  is  the  big  argument. 

Mr.  DiSBROW.  The  other  problem  is  the  trade-off  between  the 
acid  rain  issue  and  the  economy,  which  I  think  is  very  important, 
particularly  in  the  Midwest. 

Mr.  BiLiRAKis.  In  your  view,  did  we  get  started  as  soon  as  we 
should  have  regarding  this  new  technology? 

Mr.  DiSBROW.  We  never  start  an)^hing  as  soon  as  we  should 
have,  sir,  but  we  started  our  program  back  in  1976,  which  predates 
the  emergence  of  the  clean  coal  technology  program,  the  Drew 
Lewis  findings,  and  so  on. 

Mr.  BiLiRAKis.  When  did  you  start  it? 

Mr.  DiSBROW.  In  1976,  and  we  are  just  getting  to  the  point  where 
we  feel  comfortable  enough  with  the  technology  to  build  a  demon- 
stration facility. 

Mr.  BiLiRAKis.  It  has  taken  12  years  to  get  to  this  point? 

Mr.  DiSBROW.  Electric  utility  technology,  sir,  takes  a  long  time  to 
develop.  Folks  have  a  difficult  time  understanding  that,  but  when 
we  developed  our  supercritical  steam  cycle  polarized  coal,  we  start- 
ed in  the  latter  1950's.  The  first  truly  superior  model  went  on  line 
in  1971.  That  was  22  years  later. 

Mr.  BiURAKis.  Certainly  the  clean  coal  technology  program  is  of 
great  benefit  to  the  coal  industry.  Has  the  coal  industry  done  its 
share  in  terms  of  timely  attention  to  this  program  and  the  re- 
search required?  I  would  ask  whomever — I  guess  Mr.  Siegel,  whoev- 
er is  appropriate  there. 

Mr.  Siegel.  The  coal  industry,  the  coal  producers  are  providing 
some  resources  and  coal,  for  example,  to  the  program. 

Mr.  BiLiRAKis.  They  are  providing  the  coal? 

Mr.  Siegel.  In  some  cases,  to  some  of  the  projects,  and  that  is  a 
considerable  amount  of  money  if  one  turns  that  coal  into  cash. 

Mr.  BiURAKis.  The  stakes  are  pretty  high. 

Mr.  Siegel.  The  stakes  are  pretty  high.  And  coal  companies,  by 
and  large,  are  going  through  some  difficult  financial  times.  Most  of 
the  money  that  is  being  spent  on  new  technology  is  coming  from 
utilities,  boiler  manufacturers,  turbine  manufacturers,  people  who 
have  quite  a  bit  to  gain  through  the  demonstration  and  ultimate 
deployment  of  these  technologies. 

Mr.  Bilirakis.  And  I  am  not  trying  to  throw  stones  at  the  coal 
industry,  I  certainly  don't  mean  to  do  that,  and  I  know  that  they 
are  going  through  some  pretty  hard  times,  but  I  also  know  that  the 
stakes  are  pretty  darn  high  for  everybody,  but  certainly  for  the 
coal  industry.  I'm  just  wondering  if  they  have  addressed  the  prob- 
lem adequately  enough. 

Is  the  industry,  in  general,  reacting  now  to  these  calls  for  acid 
rain  legislation? 

Mr.  Yeager.  I  would  like  to  underscore  that  it  is  certainly  the 
latter.  It  has  been  a  proactive  effort.  In  fact,  it  far  predates  the 
concern  on  acid  rain.  It  has  been  driven  by  the  need  for  more  pro- 
ductive uses  of  coal  across  the  board,  beginning  in  the  early  1970's, 
when  not  only  environmental  issues  but  coal  quality  issues,  produc- 
tivity issues  of  a  wide  range  began  to  affect  the  industry,  and  the 
fact  that  we  have  a  technology  program  today  which  you  gentle- 
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men  and  the  Nation  can  consider  is  due  to  the  investment  that  has 
been  made  by  the  private  sector  in  getting  that  range  of  technol- 
ogies to  the  point  where  we  can  begin  to  seriously  consider  them. 
Just  underscoring  the  point  that  Mr.  Disbrow  made,  one  of  the 
things  that  I  think  is  perhaps  most  difficult  to  understand— and 
those  of  you  gentlemen  who  have  visited  powerplants  probably  can 
appreciate  the  point  I  am  going  to  make— is  the  sheer  scale,  the 
sheer  size,  of  an  installation  that  we  are  talking  about.  The  scale- 
up  of  a  technology  from  its  inception,  which  may  be  in  a  laborato- 
ry, to  a  1,000-megawatt  powerplant  goes  up  through  a  level  of  scale 
that  may  involve  five  steps  along  that  line.  It  may  fail  at  any  one 
of  those  steps  on  performance  or  reliability  grounds.  Its  clear  costs 
are  not  understood  with  any  kind  of  confidence  until  it  gets  to 
probably  the  third  or  fourth  step  of  those  five,  and  that  is  about 
where  we  are  today  with  most  of  these  clean  coal  technologies.  The 
first  three  steps,  at  least,  have  been  carried  by  the  private  sector. 
We  are  getting  to  the  point  now  where  we  are  looking  at  what  I 
would  call  a  national  joint  venture  to  move  these  technologies  ag- 
gressively and  accelerate  them  as  quickly  as  possible  to  the  point 
then  when  the  private  sector  can  implement  the  fifth  step  as  a 
market  choice. 

Mr.  BiLiRAKis.  But  the  trouble  is,  sir,  you  are  talking  about  the 
third  step  of  five  and  we  are  really  in  the  top  step  of  having  to 
make  decisions  here  in  the  Congress  regarding  acid  rain  legisla- 
tion. We  don't  have  the  benefit  or  the  luxury  of  saying,  "Hey,  this 
is  just  the  third  step,  and  let's  just  pass  this  step;  we  know  four 
and  five  are  coming  up,  and  we  would  be  able  to  take  what  is  hap- 
pening at  that  point  in  time,  whatever  the  technology  advances 
have  been,  into  consideration." 

Let  me  ask  you  this.  You  made  the  comment  that  clean  coal 
technology  is  an  alternative  or  an  option  that  we  gentlemen  and 
ladies  up  here  are  taking  into  consideration.  I  submit  to  you,  I'm 
not  sure  that  we  are.  The  acid  rain  legislation,  as  you  know,  which 
has  been  contemplated  has  blinders  and  is  just  really  one  way,  and 
that  is  emission  control,  scrubbers,  et  cetera. 

Should  our  legislation  consider  things  such  as  nuclear  licensing 
reform?  Should  it  consider  things  such  as  our  previous  hearing  of 
energy  conservation?  Should  it  consider,  obviously,  clean  coal  tech- 
nology programs?  Should  not  the  entire  committee  and  the  entire 
Congress  take  a  look  at  the  broad  picture  of  other  alternatives? 

Should  our  legislation  be  considering  all  these  areas  in  terms  of 
reducing  acid  rain?  I  suppose  you  all  would  say  yes.  I  guess  most 
any  intelligent  person  would  say  yes. 

Mr.  Disbrow.  Clearly,  the  answer  is  yes.  But  I  would  hasten  to 
add,  Mr.  Lent's  experience  on  Long  Island  and  some  other  experi- 
ences elsewhere,  we  can  revise  all  we  want  nuclear  licensing,  but 
as  a  utility  manager  I  would  not  long  have  my  job  if  I  went  to  our 
board  and  suggested  we  build  a  nuclear  powerplant  unless  the  Con- 
gress can  change  public  perception  of  nuclear  power. 

Mr.  BiLiRAKis.  That  is  why  I  phrased  my  question,  nuclear  licens- 
ing reform. 

Mr.  Disbrow.  I  think  it  is  important  for  the  future,  but  in  terms 
of  something  imminent,  unless  it  deals  with  a  plant  coming  to  the 
commercial  phase.  But  in  terms  of  encouraging  new  nuclear  initia- 
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tives,  in  terms  of  new  plant  commitments,  I  doubt  it  would  do 
much  for  that. 

In  terms  of  conservation,  it  is  very  difficult  to  really  evaluate  or 
make  sure  that  you  are  going  to  get  anything  substantive,  and  to 
promise  yourself  you  are  going  to  conserve  yourself  into  prosperity, 
it  may  be  very  comforting  today,  but  in  5  years  when  you  turn 
around,  you  might  find  that  the  American  people  didn't  agree  with 
you. 

We  have  had  several  programs  directed  at  conservation.  I  think 
the  Congress  suggested — I'm  not  sure  if  it  was  in  PERPA  or  wher- 
ever else — that  we  should  offer  energy  audits,  and  we  were  admon- 
ished after  we  offered  the  energy  audits  and  nobody  responded  to 
reoffer  energy  audits. 

With  some  exceptions,  one-quarter  of  1  percent  of  our  customer 
base  asked  for  energy  audits.  You  cannot  force  the  American  con- 
sumer to  conserve  unless  the  American  consumer  wants  to  con- 
serve, and  the  best  ingredient  for  conservation  is  the  pocketbook. 
There  was  a  lot  of  pocketbook  conservation  after  the  oil  embargo 
and  the  upward  sweep  of  energy  prices.  That  now  seems  to  be  di- 
minished to  an  extent.  So  I'm  not  sure  you  can  legislate  conserva- 
tion, is  the  answer. 

Mr.  BiLiRAKis.  I  know  my  time  is  probably  up,  Mr.  Chairman, 
and  you  are  being  very  kind,  but  I  would  just  ask  one  question  and 
maybe  get  responses  for  the  record,  if  I  may,  sir. 

Mr.  Sharp.  Certainly. 

Mr.  BiLiRAKis.  Retrofit  technologies  as  well  as  the  repowering, 
the  information  that  I  receive  is  that  retrofit  technologies,  which 
are  relatively  simple  and  inexpensive,  can  reduce  emissions  by  40 
to  70  percent,  and  then  repowering,  which,  of  course,  involves  con- 
version or  replacement  of  the  utility  boiler,  can  achieve  a  90  per- 
cent reduction  in  emissions.  Are  those  figures  correct?  Number 
one,  and,  number  two,  what  are  the  costs  insofar  as  those  figures 
are  concerned?  Whomever  it  might  be  appropriate  to,  would  you 
submit  that  information  to  us  for  the  record? 

Mr.  DiSBROW.  We  would  be  delighted  to. 

Mr.  BiLiRAKis.  And  as  soon  as  possible  so  that  we  can,  in  fact, 
take  those  blinders  off  and  consider  all  of  these  alternative  means 
to  reduce  acid  rain. 

Mr.  DiSBROW.  I  believe  much  of  that  is  already  appended  to  my 
written  statement  that  is  filed  with  you. 

Mr.  BiURAKis.  OK.  I  haven't  had  the  benefit  of  reading  that. 

Mr.  DiSBROW.  We  will  flesh  that  out  and  send  it  in. 

Mr.  BiLiRAKis.  Would  you  flesh  that  out  and  send  it?  Thank  you. 

Thank  you  a  lot,  Mr.  Chairman. 

Mr.  Sharp.  I  thank  the  gentleman. 

The  gentleman  from  Washington,  Mr.  Swift,  is  recognized. 

Mr.  Swift.  I  thank  the  chairman. 

Some  of  us  have  been  trying  to  figure  out  ways  to  see  if  we  can't 
resolve  some  of  the  legitimate  differences  of  opinion  which  have  es- 
sentially brought  to  a  halt  any  action  on  acid  rain  legislation  by 
the  Congress.  I  realize  this  panel  is  on  clean  coal  technology,  and  I 
support  that,  and  I  would  hope  that  we  could  fashion  some  kind  of 
a  program  that  would  not  lead  to  Mr.  Siegel's  conclusion  that  if 
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you  do  it  you  are  going  to  essentially  force  everybody  into  scrub- 
bers and  there  wouldn't  be  any  need  for  clean  coal  technology. 

I  would  like  to  pursue  some  kind  of  a  phase-in  where  that  dilem- 
ma would  not  be  created.  Whether  we  can  do  that  or  not  remains 
to  be  seen,  but  I  would  like  to  take  advantage  of  Mr.  Feira  here, 
who  is  an  expert  on  scrubbers,  and  ask  him  a  question  that  might 
shed  some  light  on  something  that  we  have  been  thinking  about  a 
little  bit. 

Two  Congresses  ago,  there  was  a  bill  called  H.R.  3400,  and  one  of 
the  mechanisms  it  used  was  to  mandate  the  installation  of  scrub- 
bers on  the  50  highest  emitting  powerplants,  do  that  immediately, 
right  up  front,  and  have  it  paid  for  essentially — up  to  90  percent,  I 
think — by  the  Government. 

One  of  the  criticisms  of  that — there  were  a  number,  of  course, 
but  one  of  them  was  that  the  industry  couldn't  manufacture  50 
plants  in  that  kind  of  a  timeframe.  So  I  would  like  to  explore  with 
you  what  the  industry's  capacity  is  today.  Would  50  still  be  unreal- 
istic in  terms  of  what  the  industry's  capacity  would  be,  and,  if  it  is, 
what  would  the  industry's  capacity  be,  realistically? 

Mr.  Feira.  It  depends  on  the  timeframe  you  are  talking  about.  If 
you  passed  legislation  tomorrow  that  said  within  3  years  50  scrub- 
bers had  to  be  on  line,  that  would  be  a  problem,  obviously.  But  cer- 
tainly with  any  realistic  type  of  timeframe  it  is  not  a  problem,  and 
the  reason  it  is  not  a  problem  is  that  primarily  very  few  of  our 
members  have  fabrication/ manufacturing  facilities.  We  utilize  fab- 
rication plants  around  the  country.  The  reason  we  do  this  is  simply 
that  the  industry  is  too  cyclical  to  have  our  own  fabrication  facili- 
ties. 

Mr.  Swift.  Sure. 

Mr.  Feira.  So  the  only  roadblock,  really — the  constraint  is  in  our 
process  design  people  in  house,  and  I  think  we  feel  we  have  enough 
people  to  respond  to  that. 

You  can  look  at  the  example  in  Germany  where,  in  1983,  they 
passed  legislation  to  require  all  plants  to  have  scrubbers  installed. 
They  have  installed  something  like  110  scrubbers  in  5  years  over 
there  with  about  6  suppliers.  There  are  a  lot  more  than  six  suppli- 
ers here  in  the  United  States. 

Mr.  Swift.  You  said  that  you  couldn't  do  50  in  3  years  but  you 
could  in  a  realistic  timeframe.  What  would  you  say  that  would  be? 

Mr.  Feira.  I  would  think  5  years  would  probably  be  realistic. 

Mr.  Swift.  What  would  be  the  capacity,  say,  if  you  had  3  years? 
What  I  would  presume  is  that  at  the  very  front  it  would  be  rela- 
tively slow,  but  as  you  geared  up  you  would  be  able  to  do  some 
faster. 

Mr.  Feira.  Yes.  Again,  the  problem — and  I  can't  tell  you  precise- 
ly whether  it  is  40  or  38,  but  I  think  we  could  do  the  majority — you 
could  do  at  least  half  perhaps  in  3  years,  and,  frankly,  I'm  guessing 
a  little  bit  there  but  could  get  precise  numbers  from  people  in  our 
company. 

Mr.  Swift.  But  we  wouldn't  be  wildly  crazy  if  we  said  25  in  3 
years. 

Mr.  Feira.  Not  at  all.  Germany  did  110  in  5  years  with  only  6 
companies,  essentially,  supplying  the  scrubbers. 

Mr.  Schwartz.  Mr.  Swift,  I  wonder  if  I  might  comment  on  that. 
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Mr.  Swift.  Yes,  certainly,  Mr.  Schwartz. 

Mr.  Schwartz.  You  shouldn't  forget  that  the  laws  of  supply  and 
demand  are  going  to  work.  You  are  going  to  tell  people  that  they 
need  the  scrubbers,  and  the  supply  is  going  to  come  up  to  provide 
them,  but  the  cost  is  going  to  go  up  substantially.  When  you  tell  an 
industry  with  limited  capacity  that  you  can  sell  everything  you  can 
produce,  just  name  the  price,  it  is  going  to  cost  a  lot  of  money. 

The  German  experience  is  a  lot  of  numbers  of  scrubbers  but  not 
nearly  as  many  megawatts,  is  what  you  are  talking  about.  So  I 
mean  there  is  an  analogy  there,  but  it  is  not  quite  110  versus  50;  it 
is  more  like  a  lot  fewer  megawatts  versus  double  the  megawatts. 

So  the  answer  is,  it  is  going  to  cost  a  lot  of  money.  Anything  can 
be  done  if  you  throw  money  at  it,  but  it  is  going  to  cost  a  lot  of 
money  and  there  are  going  to  be  a  lot  of  cost  overruns  and  a  lot  of 
delays. 

Mr.  Swift.  Let's  explore  that.  This  is  going  to  cost  a  lot  of  money 
no  matter  what  we  do. 

Mr.  Schwartz.  That's  right. 

Mr.  Swift.  You  are  saying  it  is  going  to  cost  somewhat  more,  and 
I  understand  what  you  are  saying.  I  think  it  makes  sense  that  if 
you  have  a  large,  almost  instantaneous  demand,  there  are  going  to 
be  some  real  cost  additions,  plus  you  are  suggesting  that  maybe 
that  will  get  loaded  just  a  little  bit  here  and  there  around  the 
edges.  OK. 

So  if  we  are  exploring  something  like  this,  you  are  suggesting  we 
should  take  into  consideration  that  the  larger  the  demand  we 
create,  on  some  kind  of  a  basis  you  would  be  driving  the  cost  per 
unit  up  somewhat,  so  that  how  long  a  period  of  time  we  consider 
would  be  a  factor,  how  many  plants  would  be  a  factor,  and  those 
would  interrelate  in  some  fashion  on  the  cost  out  at  the  end. 

Mr.  Schwartz.  That  is  correct. 

Mr.  Swift.  Mr.  Disbrow. 

Mr.  Disbrow.  An  additional  factor  is  whether  retrofitting  with  a 
flue  gas  desulfurization  system  is  even  practical  at  a  given  plant 
site.  They  do  take  an  enormous  amount  of  room,  and  many  of  the 
older  powerplant  sites  were  never  purchased  with  that  in  mind. 

Mr.  Swift.  What  we  have  been  kind  of  tossing  around  is  to  try 
and  determine  what  would  be,  whatever  the  number  is,  the  most 
cost-effective  ones,  so  the  idea  would  not  be  to  take  a  plant  that  is 
going  to  not  be  very  cost-effective  and  force  it  but,  rather,  in  order 
to  get  some  real,  up-front,  fast  impact  would  be  to  try  and  select  a 
number  of  plants  and  fund  them  directly  so  you  could  get  into  it 
and  try  to  pick  the  ones  where  that  would  make  the  most  sense. 
That  is  at  least  the  theory  that  we  are  playing  with. 

Any  other  comments  on  that  approach  at  all? 

Yes,  Mr.  Yeager. 

Mr.  Yeager.  I  would  express  concern  about  it,  and  not  to  turn 
this  into  a  scrubber  bashing  meeting,  because  I  don't  think  that 
clean  coal  is  intended  to  do  that.  In  fact,  I  view  scrubbers  as  an 
important  element  of  clean  coal.  In  fact,  the  lessons  learned  from 
the  development  of  scrubbers  is,  to  a  large  extent,  what  has  driven 
the  program  we  now  know  as  Innovative  Clean  Coal  Technology, 
where  we  imposed  by  administrative  fiat  a  specific  technology  to  be 
applied  without  consideration  to  cost,  reliability,  or  other  issues 
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into  an  industry  and  created  a  tremendous  amount  of  ill  will  in  the 
process,  probably  made  a  lot  of  lawyers  very  rich,  but  didn't  do  an 
awful  lot  for  clean  air  for  quite  a  while. 

We  are  now  beginning  to  climb  out  from  under  that  very  expen- 
sive lesson,  and  I  would  certainly,  as  a  taxpayer,  quite  apart  from 
my  involvement  otherwise,  find  that  such  an  approach  of  subsidiz- 
ing that  kind  of  level  of  involvement  on  a  retrofit  program  to 
really  be  not  in  the  best  public  interests. 

Mr.  Swift.  Do  you  have  any  problem  with  subsidies  for  clean 
coal? 

Mr.  Yeager.  In  a  measured  way  for  the  development  of  those, 
no,  but  for  their  commercial  installation  and  so  forth  I  think  one 
ought  to  think  very  carefully  about  that,  given  our  national  eco- 
nomic status  these  days. 

Mr.  Swift.  I  understand  what  you  are  saying,  and  I  think  we 
have  to  take  those  things  into  consideration,  but  what  we  are 
trying  to  deal  with  here  is  that,  as  you  deal  with  this  very  difficult 
problem  of  acid  rain,  the  political  pressure  in  Congress  to  do  some- 
thing is  mounting. 

Some  of  us  think  Congress  will  do  something  soon,  whether  it 
knows  how  to  do  it  or  not.  So  it  behooves  us  to  stop  figuring  out  all 
of  the  things  we  can't  do  and  start  figuring  out  what  we  can  do. 

I  understand  the  cautions  that  you  make.  I  think  they  are  wise. 
We  need  to  consider  them.  But  we  have  got  to  start  figuring  out 
what  we  can  do,  because  otherwise  we  are  going  to  arrive  at  a 
point  where  there  is  going  to  be  this  enormous  ardor  on  the  part  of 
Congress  to  love  this  issue  and  they  won't  know  quite  how  to  go 
about  it.  I  don't  think  I'll  follow  that  analogy  anywhere  and  yield 
back  the  balance  of  my  time. 

Mr.  Sharp.  Mr.  Schwartz,  I  want  to  give  my  colleague  from 
Pennsylvania,  Mr.  Walgren,  a  chance.  We  are  going  to  leave  to 
vote  in  about  5  minutes,  and  I  want  to  give  him  a  chance  to  ask 
questions,  if  he  does,  and  we  may  take  a  break  and  come  back  for 
more  questions.  But  I  would  like  to  let  him  have  a  chance. 

Mr.  Walgren.  I  think  I  can  be  relatively  brief,  Mr.  Chairman. 

The  question  that  I  have  is  how  are  these  new  clean  coal  technol- 
ogies coming  along  in  advance  of  the  dates  that  we  anticipated  in 
these  acid  rain  control  measures.  In  times  past,  it  has  been  my  un- 
derstanding that  we  were  told  that  we  could  expect  a  certain 
number,  even  a  suite,  if  that  is  the  right  word,  of  technologies  that 
would  be  available  before  1993.  They  talked  of  a  window  of  oppor- 
tunity, and  now,  apparently,  we  don't  talk  so  much  of  a  window  of 
opportunity.  I  wanted  to  ask  Mr.  Siegel  whether  we  can  anticipate 
real  choices  being  available  to  us  before  1993. 

Mr.  Siegel.  Mr.  Walgren,  I  guess  the  answer  to  that  is  that  we 
certainly  will  have  a  number,  even  a  suite,  of  technologies  that  will 
have  been  demonstrated  in  the  early  to  mid  1990's. 

Under  our  first  Clean  Coal  Program,  there  are  a  number  and  va- 
riety of  technologies,  whose  time  lines  call  for  the  completion  of 
the  demonstration  before  1995,  in  the  1993  to  1995  time  frame. 
Whether  or  not  that  one  demonstration  of  that  particular  technolo- 
gy, the  suite  of  technologies,  gives  enough  confidence  to  the  ulti- 
mate user  of  the  technology  in  commercial  applications  that  it  is 
reliable  technology  is  really  the  issue  at  hand. 
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My  sense  is,  having  talked  with  many  people  in  the  utility  indus- 
try, that  because  of  the  current  regulatory  climate  and  because  of 
the  good  and  valid  reasons  that  utilities  are  risk  averse  these  days, 
only  one  demonstration  of  a  particular  technology  might  not  give 
them  the  confidence  they  need  to  immediately  go  out  and  make 
commitments  to  build  many  of  these  technologies  at  their  units. 

Mr.  Walgren.  Would  the  requirements  for  performance  by  an 
early  date  make  them  more  willing  to  move  forward  and  make  a 
commitment  to  a  technology  that  may  have  only  been  demonstrat- 
ed under  limited  circumstances? 

Mr.  SiEGEL.  I  wouldn't  think  so.  We  do  have  a  utility  executive 
here  who  might  want  to  respond  to  that  from  his  perspective,  but 
my  sense  is  that  by  forcing  compliance  in  the  early  to  late  1990's  is 
not  going  to  be  the  driver  that  is  going  to  encourage  people  to  use 
these  advanced  technok)gies.  In  fact,  it  will  very  likely  be  just  the 
opposite.  People  will  go  with  the  tried  and  true  technology. 

Mr.  Walgren.  In  a  limited  time,  does  someone  else  want  to  com- 
ment on  that? 

Mr.  DiSBROW.  Yes,  I  would  agree  with  Mr.  Siegel.  You  have  just 
made  Mr.  Feira  a  happy  man,  because  if  we  have  to  meet  near- 
term  compliance  dates,  we  will  have  to  go  with  a  proven  technolo- 
gy; we  simply  cannot  risk  immature  technolo^  at  this  point.  We 
are  held  to  account  on  availability  and  reliability  of  power  supply, 
and  I  can  give  you  an  illustration  from  the  State  of  Ohio — not  a 
great  deal  of  money — in  a  way  it  is — of  a  $6  million  research 
project  we  undertook  to  further  deep  clean  Ohio  coal.  It  did  not 
work;  we  did  not  get  recovery.  They  ruled  that  it  was  an  R&D  pro- 
gram that  did  not  work,  so  there  was  no  recovery  for  us.  Clearly, 
we  will  risk  hundreds  of  millions  of  dollars  on  that  basis. 

Mr.  Walgren.  Thank  you,  Mr.  Chairman. 

Mr.  Sharp.  I  am  afraid  we  are  going  to  have  to  go  vote;  we  are 
down  to  the  last  5  minutes. 

Gentlemen,  Congressman  Jim  Cooper,  who  has  a  proposal  on 
acid  rain,  as  a  matter  of  fact,  is  on  his  way  back  from  voting  to  ask 
a  few  more  questions.  So  I  hope  there  will  be  a  break  of  just  about 
5  minutes,  and  he  is  going  to  have  about  5  or  10  minutes  of  ques- 
tions, and  then  we  will  bring  it  to  a  close.  So  if  you  will  bear  with 
us,  we  will  recess  for  a  few  minutes. 

[Brief  recess.] 

Mr.  Cooper  [presiding].  If  the  witnesses  could  return  to  the  wit- 
ness table,  the  hearing  will  resume. 

I  appreciate  most  of  the  witnesses  returning  to  the  table;  you  get 
an  A  for  attendance  here.  I  just  want  to  ask  a  couple  of  questions, 
and  I  will  try  to  be  very  brief. 

Assuming  that  this  Congress  is  interested  in  passing  an  acid  rain 
bill — and  I  realize  that  is  a  big  assumption — it  seems  to  me  that 
the  timing  of  significant  emissions  reductions  cannot  be  before  the 
latter  half  of  the  next  decade — in  other  words,  cannot  be  before 
1995-1996 — if  clean  coal  technology  is  to  have  a  serious  chance  of 
playing  a  role  in  that,  because  I  think  Mr.  Disbrow  testified  earlier 
that  by  the  time  we  get  to  a  proven  commercial  size  clean  coal 
technology  plant  it  will  be  at  least  that  long.  Would  you  say  that  is 
a  consensus  view  among  the  panelists  here  today?  Would  that  be  a 
fair  statement,  Mr.  Yeager? 
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Mr.  Yeager.  I  will  just  speak  for  myself;  others  can  do  it  inde- 
pendently. But  I  think  if  you  are  going  to  look  at  it  in  terms  of  a 
substantial  contribution  to  emission  reduction,  given  the  time 
frame  after  demonstration,  that  you  are  really  looking  at  at  least 
the  year  2000,  not  1995.  Anything  in  1995,  I  think,  is,  by  definition, 
going  to  leave  clean  coal  in  a  marginal  situation. 

Mr.  Cooper.  I  was  looking  at  a  number  that  would  be  a  consen- 
sus number.  I  understand  that  you,  representing  the  Electric 
Power  Research  Institute,  would  probably  have  a  tendency  to  err 
toward  delaying  it,  as  opposed  to  moving  it  forward.  To  me,  that 
would  be  a  relatively  fair  assumption. 

Would  any  other  panelist  care  to  comment  on  that? 

Mr.  Schwartz. 

Mr.  Schwartz.  I  think  the  way  he  stated  it  is  reasonable;  I 
would  agree. 

Mr.  Feira.  I  would  also  agree  with  that. 

Mr.  Cooper.  To  me,  what  I  said  is  almost  common  knowledge. 
One  of  the  surprising  things,  I  think,  that  this  hearing  has  in- 
formed the  members  of  is  the  fact  that— Mr.  Feira's  statement— 
that  before  you  could  get  substantial  scrubber  capacity  it  would 
take  5  or  so  years,  and  that  means,  really,  you  are  talking  the 
latter  half  of  the  1990's  if  you  want  substantial  scrubber  capacity. 

Mr.  Feira. 

Mr.  Feira.  Let  me  correct  that  statement.  I  think  that  from  the 
time  legislation  was  passed  until  the  time  scrubbers  could  be  imple- 
mented would  be  about  3  years.  I  mean  by  the  time  the  utilities  do 
the  basic  engineering,  write  the  inquiry  documents,  select  a  vendor, 
design  the  equipment,  erect  the  equipment,  it  is  probably  3  years, 
and  you  couldn't,  on  day  one,  pass  legislation  to  retrofit  every 
single  plant  out  there  within  3  years;  there  would  have  to  be  some 
timing.  So  I  think  the  first  ones  would  come  on  line  in  about  3 
years.  Within  5  or  6  years,  you  could  have  them  all  retrofitted. 

Mr.  Cooper.  Mr.  Yeager. 

Mr.  Yeager.  With  that  correction,  having  been  in  the  scrubber 
business  also  for  some  20  years,  maybe  the  first  one  in  3  years.  But 
if  you  are  talking  about  the  level  of  capacity  that  is  being  talked 
about  there,  no  matter  what  you  do,  your  bottom  line  conclusion,  I 
think,  is  the  correct  one.  There  is  no  way  to  get  there  from  here 
before  the  latter  part  of  the  1990's,  and  even  then  the  solutions 
that  were  available  in  that  time  would  be  a  rather  expensive  one 
environmentally,  let  alone  economically. 

Mr.  Cooper.  Just  so  that  it  is  crystal  clear,  let  me  restate  it. 
Whether  you  choose  scrubbers  or  clean  coal  technology,  you  are 
going  to  have  to  wait  until  the  later  1990's  if  you  are  interested  in 
serious  emissions  reduction  of  those  chemicals  that  cause  acid  rain, 

SO2  and  NOx. 

Mr.  Schwartz.  Part  of  the  difference  in  what  you  are  hearing  is 
the  statement  of  when  will  the  first  reductions  be  achieved  versus 
the  final  implementation  date.  If  you  are  talking  about  a  final  im- 
plementation date  of  less  than  5  years,  you  are  principally  talking 
about  fuel  switching  with  some  scrubbing,  and  if  you  make  it  more 
like  7  years  then  you  have  the  opportunity  to  get  a  lot  of  scrubbing 
if  it  is  economical. 
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Mr.  Cooper.  I  understand  that.  I  think  that  many  of  my  col- 
leagues, however,  have  the  mistaken  impression  that  scrubber 
technology  is  instantly  available,  it  is  off-the-shelf,  and  can  be  put 
in  place  almost  overnight.  That  is  kind  of  a  cartoon,  simplistic  view 
that  I  think  is  widely  believed  by  a  number  of  my  colleagues.  So  to 
me  that  is  a  fundamental  point  that  we  are  going  to  have  to  wait  a 
little  while  before  either  type  technology,  scrubbers  or  clean  coal,  is 
going  to  really  be  ready  to  do  the  job. 

Mr.  Feira.  That  is  correct,  but  there  is  a  lot  longer  wait  for  clean 
coal  technologies.  I  don't  think  there  is  any  question  about  that. 

Mr.  Cooper.  To  me,  that  is  not  necessarily  apparent  from  the  tes- 
timony. I  realize  that  you  could  implement  some  scrubbers  almost 
immediately,  but  if  you  are  talking  about  serious  reduction,  wide- 
spread use  of  scrubbers,  as  Mr.  Schwartz  was  pointing  out,  the 
megawatt  capacity  of  our  country  is  so  much  greater  than  Germa- 
ny, and  you  are  talking  about  either  paying  exorbitant  prices  for 
immediate  scrubbers  or  waiting  a  reasonable  period  of  time,  a 
couple  of  years,  before  we  can  get  scrubber  capacity  up  to  the  point 
where  serious  emissions  reductions  could  be  achieved. 

To  me,  Mr.  Feira  may  be  having  a  tendency  now  to  promote  the 
off-the-shelf,  instantly  available  view  as  opposed  to,  in  my  opinion, 
the  more  realistic  view  that  is  going  to  take  years  before  most 
plants  in  the  country  could  be  outfitted  with  serious  scrubbers. 

Mr.  Schwartz.  To  just  back  Mr.  Feira  a  little  bit,  there  is  a  dif- 
ference, though,  between — I'm  saying  no  matter  what  the  technolo- 
gy is  between  the  time  it  is  available  and  the  time  it  is  implement- 
ed on  150,000  megawatts  takes  maybe  a  5-  or  7-year  period.  What 
he  is  saying  is  that  you  don't  have  to  wait  to  get  started  construc- 
tion on  scrubbers  now,  because  they  are  here  now,  and  what  you 
are  hearing  is  that  on  a  number  of  clean  coal  technologies  they  are 
not  commercial  now,  and  so  there  is  some  difference  in  time. 

Mr.  Cooper.  Mr.  Disbrow. 

Mr.  Disbrow.  Even  if  we  assume  that  the  scrubber  is  available, 
which  it  is,  and  could  be  deployed  somewhat  earlier  than  the  clean 
coal  technologies  we  are  now  demonstrating  through  Clean  Coal  I 
and  Clean  Coal  II's  of  DOE's,  scrubbers  are  not  going  to  attack  the 
NOx  problem.  Many  of  the  clean  coal  technologies  will  attack  NO^ 
as  well  as  SO2.  I  think  it  is  worth  waiting  for  that.  If  we  employ 
scrubbers  for  just  SO2  emission  and  then  have  to  go  back  and  deal 
with  NOx,  we  are  just  going  to  be  double  dipping  in  terms  of  the 
financial  burdens. 

Mr.  Cooper.  I'm  glad  you  brought  that  point  out,  because  to  me 
not  only  is  that  a  crucial  difference  between  scrubbers  versus  clean 
coal  technology;  there  are  a  number  of  other  fundamental  differ- 
ences between  the  two  technologies  that  have  led  me  to  conclude^ 
and  I'll  be  open  in  stating  my  preference — clean  coal  technology  is 
much  the  better  way  to  go  if  you  are  looking  at  a  long-term  eco- 
nomic solution  to  the  problem.  Scrubbers  are  a  temporary,  general- 
ly retrofit  approach  that  can  achieve  a  quick  fix,  but  they  are  not 
as  good  a  solution  as  clean  coal  technology. 

I  don't  want  to  make  Mr.  Feira  too  upset  here,  but  would  you  say 
that,  in  general,  you  panelists  would  also  have  a  general  tendency 
to  prefer  clean  coal  technology  as  opposed  to  scrubbers?  I  see  Mr. 
Siegel  nodding. 
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Mr.  DiSBROW.  Speaking  only  for  myself,  I  think  we  should  have 
the  availability  of  all  the  options;  I  don't  think  we  should  foreclose 

any. 

Mr.  Cooper.  I  have  a  strong  selfish  motive  in  mentioning  a 
number  of  these  because,  as  many  of  you  might  know,  I  have  intro- 
duced a  bill,  H.R.  4331,  that  is  designed  with  a  late  timetable  to 
give  you  at  least  until  1996  before  serious  reductions  would  be  ex- 
pected and  to  allow  utilities  complete  freedom  of  choice  as  to  how 
to  achieve  the  initial  reductions,  so  that  we  as  a  Congress  would 
not  be  mandating  scrubbers  or  fuel  switching  or  clean  coal  technol- 
ogy, at  least  in  the  early  years;  you  would  have  complete  freedom 
of  choice  as  a  way  to  do  that.  So  I  feel  very  close  to  a  number  of 
the  views  I  have  heard  expressed  here  today. 

Mr.  Feira.  And  our  views  are  not  inconsistent  with  that.  I  testi- 
fied earlier  that  we  did  not  favor  a  forced  scrubber  bill;  we  favor 
allowing  the  utilities  to  achieve  the  required  reductions  in  what- 
ever manner  they  want. 

Mr.  Cooper.  But,  nonetheless,  a  number  of  Congressmen  have 
been  promoting  scrubbers  using  a  forced  scrubber  approach,  which 
I  think  is  a  mistaken  view,  but  it  is,  nonetheless,  a  view  that  would 
help  you  sell  scrubbers,  and  we  have  to  guard  against  that. 

Mr.  Disbrow. 

Mr.  Disbrow.  Unfortunately,  the  major  technologies  that  are 
available  today  are  scrubbers,  and  if  we  had  to  meet  a  1996  timeta- 
ble, if  we  were  to  abandon  our  efforts  on  clean  coal  technology  and 
move  right  to  scrubbers  because  they  are  proven,  we  could  not  take 
the  risk.  By  1996,  you  will  have  the  second  replication  of  our  par- 
ticular choice  for  the  future,  but  we  certainly  would  not  go  forward 
with  four  or  five  units  at  that  time;  the  risk  would  simply  be  too 
great. 

Mr.  Cooper.  I  understand  that,  but,  to  me,  no  particular  year  is 
going  to  be  satisfactory  with  everyone,  and  the  1996  time  deadline 
is  certainly  preferable  to  a  1990  or  1991  deadline.  That  is  what  we 
are  trying  to  work  on,  to  get  Congressmen  thinking  in  a  more  real- 
istic way  about  the  time  and  trouble  that  it  takes  to  seriously 
reduce  emissions. 

Mr.  Disbrow.  I  would  agree  that  1996  affords  an  opportunity  to 
do  this  thing  on  a  conscious  and  practical  basis,  but  I  don't  think 
1990  or  1996  really  is  going  to  change  greatly  the  options  that  are 
available  to  us. 

Mr.  Cooper.  Mr.  Yeager. 

Mr.  Yeager.  I  think  that  one  of  the  other  important  distinctions 
that  I  see,  looking  in  your  proposed  legislation  and  others  as  they 
move  forward,  is  a  phasing  approach,  so  that  you  are  looking  at  the 
opportunities  to  achieve  it  in  steps  rather  than  all  in  one  amount. 
That  also,  I  think,  has  some  merit  to  it. 

Mr.  Disbrow.  Mr.  Cooper,  could  I  ask  a  question  which  has  been 
troubling  to  me?  The  Congress  has  already  spent  over  $300  million 
on  NAPAP.  Now  that  report  won't  be  finalized  until,  I  think,  the 
end  of  1990.  Why  is  the  Congress  impatient,  having  spent  $300  mil- 
lion, to  not  wait  the  next  several  years  before  deciding  whether 
this  kind  of  a  program  is  indeed  even  necessary? 

Mr.  Cooper.  Well,  if  you  would  like  to  wait  until  President  Duka- 
kis is  in  the  White  House  and  Senator  Mitchell  is  Majority  Leader, 
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you  are  welcome  to  wait.  To  me,  that  would  be  a  very  unwise  move 
on  the  part  of  your  utility  or  most  other  utilities.  Politics  is  a  curi- 
ous business.  You  have  to  do  what  is  possible  at  the  time,  and 
sometimes  it  is  important  to  see  the  handwriting  on  the  wall.  The 
NAPAP  preliminary  results  were  shocking  enough  for  most  people 
to  conclude  that  there  is  a  serious  problem. 

A  recent  EPRI  witness  concluded  that,  as  environmental  insur- 
ance, serious  reduction  of  emissions  of  SO2  and  NOx  would  be  a 
prudent  measure  right  now.  This  is  an  EPRI  researcher  speaking. 

To  me,  the  evidence  might  not  be  proof  beyond  a  reasonable 
doubt  right  now,  but  it  is  getting  closer,  and,  to  me,  it  is  a  situation 
in  which  a  number  of  folks,  environmentalists  included,  need  to  be 
looking  for  a  compromise,  looking  for  a  solution,  so  that  we  don't 
have  the  "all  or  nothing"  approach,  and  so  far  it  has  been  from  in- 
dustry, do  nothing,  environmentalists,  do  everything,  and,  to  me, 
those  options  are  not  workable.  To  me,  we  need  a  middle-of-the- 
road  solution  that  gives  us  clean  air  at  an  affordable  price. 

Mr.  DiSBROW.  I  disagree  that  industry  has  been  doing  nothing. 
Our  firm  alone  has  committed  the  better  part  of  three-quarters  of  a 
billion  dollars  to  clean  coal  development. 

Mr.  Cooper.  I  didn't  mean  that  industry  was  doing  nothing,  that 
we  as  Congressmen  are  asked  by  industry  to  do  nothing  when  our 
constituents  in  an  election  year  say,  "What  did  you  do  to  clean  up 
the  air?"  and  we  say,  "We  stonewalled  legislation  the  last  few 
years."  That  puts  a  number  of  members  in  a  very  difficult  situa- 
tion. 

Mr.  Yeager. 

Mr.  Yeager.  Mr.  Sharp,  having  referenced  an  earlier  EPRI  testi- 
fier, which  I  presume  was  Dr.  Hidy 

Mr.  Cooper.  I  think  we  had  better  correct  this.  I  am  Mr.  Cooper. 
I  don't  want  to  get  Mr.  Sharp  in  trouble  for  any  of  these  state- 
ments. 

Mr.  Yeager.  I  am  referring  to  Mr.  Hidy,  from  his  testimony.  I 
believe  what  he  said  was  that  we  enjoy  the  opportunity  for  a  pru- 
dently planned  program  of  reduction,  not  an  instant  program  of  re- 
duction, and  I  think  that  is  not  inconsistent  with  what  is  going  on 
and  where  we  would  hope  the  Nation  would  put  its  priorities  in  the 
future. 

Mr.  Cooper.  Mr.  Siegel. 

Mr.  SiEGEL.  Yes,  sir.  I  would  like  to  just  add  one  more  piece  to 
this  discussion,  and  that  is  something  that  I  have  said  in  my  testi- 
mony and  others  have  as  well.  SO2  emissions  are  declining,  contin- 
ue to  be  declining,  and  all  projections  show  that  SO2  emissions  will 
continue  to  decline  dramatically  into  the  future  just  under  current 
market  forces.  So  there  is  another  element  to  the  discussions. 

Mr.  Cooper.  I  am  quite  well  aware  of  that,  and  if  we  wait  long 
enough  all  the  plants  will  be  sold,  they  won't  be  producing  anyway, 
so  we  won't  have  to  worry  about  it.  It  is  a  question  of  how  long  you 
want  to  wait,  and  I  just  worry  that  if  the  utility  industry  is  intran- 
sigent much  longer  that  you  could  end  up  with  a  Mitchell-type  bill, 
and  that  would  be,  I  think,  very  harmful  for  a  lot  of  folks.  So  that 
is  my  concern,  that  we  would  be  forced  to  go  to  one  extreme  when, 
in  my  opinion,  we  need  to  be  looking  for  some  middle  ground. 
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It  worries  me,  the  extent  to  which  a  decision  to  make  even  pre- 
Uminary  emissions  reductions  right  now  would  mandate  scrubbers, 
and  that  would,  in  turn,  preclude  serious  investment  or  interest  in 
clean  coal  technology.  To  me,  that  linkage  is  a  very  unfortunate 
and  destructive  process,  and  I  am  looking  for  a  way  to  kind  of  cut 
that  linkage,  because,  to  me,  it  is  a  shame  when  a  relatively  small 
initial  legislative  step  ends  up  having  technological  consequences 
20-30  years  out  that  are  inefficient,  sometimes  counterproductive. 
Can  you  gentlemen  suggest  any  way  that  we  could  delink  those  de- 
cisions? 

Mr.  DiSBROW.  It  is  a  question  of  time,  because  the  newer  technol- 
ogies that  we  are  discussing  in  Clean  Coal  I  and  Clean  Coal  II  are 
simply  going  to  have  to  mature.  You  cannot  risk  going  forward 
with  an  immature  technology. 

Mr.  Cooper.  If  it  is  a  question  of  time,  would  you  be  willing  to 
agree  to  a  year  2000  date  today?  If  you  don't  like  1996,  is  2000  long 
enough,  or  are  you  going  to  want  to  wait  until  1999  until  you  tell 
me  whether  2000  is  enough? 

Mr.  DiSBROW.  To  get  full-scale  commercial  deployment  by  the 
year  2000  of  a  new  technology  that  is  in  the  demonstration  phase 
today  simply  isn't  going  to  happen.  We  will  be  beyond  2000  before 
we  get  wide-scale  implementation  of  these  new  technologies. 

But  if  we  look  at  the  record,  we  are  going  to  need  within  the 
next  20  years  250,000  megawatts  of  new  capacity,  and  we  are  going 
to  need  100,000  or  150,000  replacement  capacity,  and  if  we  are  not 
going  to  avail  ourselves  of  these  new  technologies,  then  we  are 
going  to  be  building  flue  gas  desulfurization  systems. 

Mr.  Cooper.  I  would  like  to  get  back  to  the  choice  that  an  old 
plant,  a  pre-1971  plant,  would  face  choosing  between  scrubbers  and 
clean  coal  technology.  Is  there  any  way  that  existing  technology 
scrubbers  could  be  as  efficient,  separating  out  the  NOx  question,  as 
your  fluidized  bed  process,  to  take  that  as  an  example  of  clean  coal 
technology? 

Scrubbers,  as  I  understand  them,  are,  by  definition,  less  efficient 
than  the  new  technology  way  to  burn  coal. 

Mr.  DiSBROW.  We  believe  that  is  right,  yet  to  be  proven. 
Mr.  Schwartz.  I  wouldn't  completely  agree  with  that.  If  you  are 
talking  about  sulfur  removal,  yes,  they  may  not  get  quite  as  much, 
but  we  are  still  talking  about  high  removal  levels.  I  mean  you  can 
still  guarantee  plus  90  percent  sulfur  removal  in  scrubbing  sys- 
tems, and  yes,  with  integrated  gasification  combined  cycle  we  rnay 
be  talking  about  99  percent,  but  nobody  that  I  know  of  is  talking 
about  an  acid  rain  type  of  bill  that  is  going  to  get  90  percent  re- 
moval. So  as  far  as  sulfur  reductions,  scrubbers  can  certainly  play 
a  role  in  it,  and  I  don't  think  the  efficiency  difference  is  the  only 
factor  that  makes  you  wait  for  clean  coal  technologies. 

Mr.  DiSBROW.  Speaking  only  for  our  own  system,  many  of  our 
pre-1970  plants  are  plants  that  are  built  on  plant  sites  that  we 
simply  could  not  retrofit  with  scrubbers.  We  would  have  to  shut 
them  down  if  that  were  the  only  option,  or  fuel  switch,  to  the 
extent  we  could,  but  even  there  many  of  those  pre-1970  plants  are 
built  for  a  specific  fuel,  the  boilers  are  built  for  a  specific  fuel,  and 
to  try  to  fuel  switch,  we  couldn't  do  that  either. 
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Mr.  Cooper.  So  you  are  saying  that  on  a  number  of  AEP's  pre- 
1970  plants  you  could  not  fuel  switch  and  you  could  not  use  scrub- 
bers. 

Mr.  DiSBROW.  We  simply  don't  have  the  room  to  use  the  scrub- 
bers. Now  some  of  the  other  retrofit  technologies  are  partial  fixes,  I 
think  40  to  70  percent  removal,  but  our  concern  in  those  areas  is 
that  if  Congress  mandates — if  we  were  to  go  forward  with  retrofit 
technologies  at  that  level  on  some  of  the  older  plants,  which  are 
more  cost-effective  in  my  view  from  an  economical  and  environ- 
mental trade-off,  that  we  would  then  face  even  more  stringent  en- 
vironmental requirements,  which  would  force  us  to  double  up  and 
invest  yet  more  capital  in  trying  to  meet  something  such  as  new 
source  performance  standards.  If  we  go  with  the  partial  retrofit  so- 
lutions, like  LIMB  and  so  on,  I  believe  we  are  going  to  need  a  safe 
harbor,  because  otherwise  we  may  be  just  doubling  the  investment 
requirements. 

Mr.  Cooper.  Mr.  Yeager. 

Mr.  Yeager.  I  would  only  add  that,  again,  not  to  totally  separate 
scrubbers  from  clean  coal  technology,  some  of  the  most  important 
potential  projects  for  clean  coal  technology  have  to  do  with  scrub- 
bing and  improving  the  reliability  and  retrofitability  of  those  tech- 
niques. Today  they  cost  some  $300  a  kilowatt  to  retrofit,  which  is 
substantially  more  than  the  plant  cost  when  it  was  new,  if  you  are 
talking  about  the  age  of  plants  you  are  talking  about. 

Clearly,  the  operators  and  developers  of  scrubbers  recognize  that 
there  are  opportunities  to  improve  that  breed  a  good  deal,  and  that 
is  why  it  is  an  integral  part  of  the  clean  coal  initiative  to  come  up 
with  better  and  cheaper  ways  to  do  it.  They  will  ultimately  be 
available  in  the  marketplace.  They  are  not  there  today,  and  the 
costs  and  difficulties  associated  would  be  accordingly. 

Also,  I  wish  Mr.  Swift  were  here  because  one  of  the  realities  of 
scrubbing  is  the  by-product.  A  scrubber  operating  in  a  1,000-mega- 
watt  plant  burning  3  percent  sulfur  coal  will  typically  produce 
about  a  square  mile  of  sludge  a  foot  deep  for  every  year  it  operates. 
That  covers  the  city  of  Seattle  very  quickly,  if  we  were  to  move  it 
out  there. 

Mr.  Cooper.  I'm  sure  Mr.  Swift  would  appreciate  that. 

Mr.  Yeager.  Solutions  to  those  kinds  of  problems  are  also  being 
developed,  but  they  are  not  here  in  a  broad  sense  today.  So  we 
would  be  freezing  in  a  number  of  environmental  side  effects  that  I 
expect  the  same  people  who  are  pressing  for  the  application  of  a 
technology  today  in  5  or  7  years  would  say,  "Now  why  did  you  do  it 
that  way?  We  didn't  want  you  to  do  it  that  way  and  produce  all 
those  problems  in  the  account." 

Mr.  Feira.  May  I  make  a  couple  of  points  relative  to  the  waste 
issue  and  the  efficiencies  of  scrubbers.  Scrubbers  are  highly  effi- 
cient devices  and  remove  in  excess,  well  in  excess,  of  90  percent  of 
the  SO2.  A  lot  of  the  clean  coal  technologies  will  not  do  that. 

As  far  as  the  waste  issue  is  concerned,  scrubbers  are  highly  effi- 
cient users  of  reagents  and  will  generally  produce  less  waste  than, 
for  example,  a  fluidized  bed  combuster  will. 

Mr.  Cooper.  I  thought  you  were  going  to  dispute  his  figures 
about  sludge  in  the  city  of  Seattle.  I  thought  the  so-called  Japanese 
scrubbers  were  much  more  efficient  than  the  ones  that  you  are  de- 
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scribing  and  that  we  would  not  have  as  much  of  a  waste  problem 
using  that  newer  technology  as  we  would  have  using  older  scrubber 
technology. 

Mr.  Yeager.  That  is  precisely  why  they  are  included  under  the 
Clean  Coal  III  proposals.  The  demonstrations  on  high  sulfur  coal 
where  they  have  never  been  operated-rated  under  these  conditions. 

Mr.  Cooper.  One  more  question.  For  one  of  your  plants  that 
could  be  fit  with  scrubber  technology,  how  much  of  a  downtime 
would  it  take  to  install  scrubbers.  Are  you  talking  about  taking  it 
out  of  commission  for  a  month,  3  months? 

Mr.  DiSBROW.  Somewhere  between  3  months  and  5  months.  It  is 
a  function  of  the  specific  plan.  The  geometry,  the  configuration  of 
the  plant,  whether  you  can  build  this  thing  in  isolation  and  then 
merely  tie  it  in.  Under  the  simplest  conversion,  3  months,  it  could 
be  as  much  as  a  year  if  you  ran  into  complicated  situations. 

Mr.  Cooper.  Clean  coal  would  take  even  longer? 

Mr.  DiSBROW.  If  we  went  with  it,  it  would  have  to  be  a  propor- 
tionately longer  time. 

Mr.  Cooper.  Is  there  no  technology  that  you  are  aware  of  that 
could  be  simpler  to  install? 

Mr.  DiSBROW.  Some  of  the  partial  removal  situations  would  take 
less  time. 

Mr.  SiEGEL.  Also,  for  the  repowering  technologies,  as  well,  one 
does  not  need  to  tear  down  the  existing  boiler  before  the,  for  exam- 
ple, pressurized  combuster  is  built.  We  could  build  it  if  it  is  neces- 
sary, connect  to  the  existing  boiler  and  then  tie  in  the  system. 

Mr.  DiSBROW.  You  have  to  look  at  it  on  a  specific  basis. 

Mr.  Schwartz.  In  response  to  one  of  your  earlier  questions  about 
saying,  well,  what  do  you  do  about  the  problems.  It  seems  to  me, 
having  followed  this  for  a  little  while,  that  they  are  where  at  one 
time  a  lot  of  proposals  along  the  lines  of  more  targeted  proposals 
like  Mr.  Ruckelshaus  had  a  proposal  out  to  say  if  we  are  worried 
about  emissions  in  the  Northeast,  maybe  we  should  try  to  control 
them,  rather  than  talking  about  emissions  in  Florida  or  elsewhere. 

And  that  seems  to  have  gone  nowhere. 

Mr.  Cooper.  Those  of  us  in  Tennessee  are  not  just  worried  about 
the  East,  but  we  are  worried  about  Smokey  Mountain  National 
Park  which  has  12  million  visitors  a  year.  The  problem  is  perceived 
to  have  spread  across  a  larger  area  than  just  the  Northeast. 

Mr.  Schwartz.  There  were  also  proposals  targeted  toward  trying 
to  be  more  efficient  and  force  controls  on  the  most  efficient  plans 
first,  the  H.R.  3400. 

Certainly  they  could  be  modified  to  pick  a  little  list.  But  the  con- 
cept was  trying  to  address  some  of  what  you  raised,  what  can  you 
do  now  as  well,  without  precluding  the  value  of  clean  coal  technol- 
ogies over  the  long  term.  So  you  have  limited  amounts  now  in  a 
targeted  way. 

Some  of  those  concepts  I  thought  were  out  there  in  different 
ways. 

Mr.  Cooper.  They  may  still  be,  it  does  not  seem  to  be  currently 
in  vogue  in  this  body.  Maybe  it  will  return  to  fashion.  It  is  a  lot 
like  trying  to  solve  a  crime  problem  by  only  cracking  down  on  mur- 
ders, forgetting  rapists  or  pickpockets,  other  aspects.  And  if  you 
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lived  in  a  community  with  the  51st  dirtiest  plant,  how  would  you 
feel  then? 

When  you  have  some  utilities  affected  and  others  not,  you  will 
have  necessary  problems. 

If  the  gentleman  from  Pennsylvania  would  like  to  ask  some  ques- 
tions, I  would  be  happy  to  yield  to  him. 

Mr.  Walgren.  I  had  wanted  to  ask  one  thing,  on  whether  there 
are  differences  in  parts  of  the  country  that  you  foresee,  in  either 
scenario,  either  you  do  something  near-term  and  you  define  what  it 
is  because  of  when  you  are  doing  it,  or  you  leave  it  to  the  longer 
run,  what  differences  do  you  see  between  my  part  of  the  country: 
Pennsylvania,  Ohio  Valley,  and  so  forth  versus  the  South  or  the 
West,  in  the  pick  up  of  new  clean  coal  technology? 

Do  you  have  any  projections  or  predictions  for  those  areas?  Are 
there  going  to  be  any  differences  been  the  Northeast  and  the 
South? 

Mr.  Schwartz.  The  answer  is  probably  yes,  but  it  depends  on 
what  kind  of  legislation  or  control  requirements  are  out  there.  If 
you  are  talking  about  a  bill  that  allows  switching  to  low  sulfur 
coal,  on  a  regional  basis  you  will  see  a  lot  more  fuel  switching  in 
the  South  in  Mr.  Cooper's  area  and  a  lot  more  retrofit  of  scrubber 
technology  and  other  clean  coal  type  of  controls  in  your  area  in 
Pennsylvania,  Ohio  and  Indiana.  Largely  due  to  the  transportation 
issues  of  local  high  sulfur  coal  versus  areas  that  are  proximate  to 
low  sulfur  coal. 

But  if  you  are  talking  about  a  bill  that  says  you  must  have  tech- 
nology regardless,  there  won't  be  as  many  regional  differences. 

Mr.  Walgren.  Anyone  else  want  to  comment? 

Mr.  SiEGEL.  I  should  add,  too,  that  not  only  might  there  be  re- 
gional differences  for  retrofit  or  repowering  to  existing  facilities 
but  to  new  facilities  as  well.  And  those  regions  of  the  country  that 
are  undergoing  large  growth  patterns,  these  new  technologies  will 
likely  pop  up. 

The  combined  cycle  coal  gasification  and  pressured  bed  combus- 
tors,  once  they  are  commercially  available,  will  start  being  utilized 
to  a  greater  extent  than  in  regions  that  aren't  experiencing  great 
amounts  of  growth. 

Mr.  Yeager.  I  think  you  see  the  differences  again  when  you  sep- 
arate clean  coal  technologies  into  those  that  are  productive  and  in- 
tended to  reduce  costs,  relative  to  those  that  are  only  intended  to 
control  cost  increases. 

Fluid  bed  combustion,  which  is  in  the  former,  is  really  turning 
out  to  be  a  rather — what  I  call  equal  opportunity  coal  technology 
in  that  it  is  being  applied  in  high  sulfur  and  low  sulfur  coal  appli- 
cations North,  East,  South  and  West.  We  are  involved  now  in  four 
fluid  bed  demonstrations  and  three  of  those  four  are  indeed  using 
western  types  of  coal,  so  that  its  broad  application  there  is  very  evi- 
dent and  because  it  is  a  more  productive  way  of  using  coal  as  well 
as  one  that  has  environmental  advances. 

So  that  is  just  an  example  of  the  kind  of  thing  that  I  think  you 
would  see  in  the  coal  arena. 

Mr.  Walgren.  You  mention  fluidized  bed  combustion  technology. 
As  I  understand  Mr.  Disbrow,  AEP  has  picked  up  on  a  demonstra- 
tion of  fluidized  bed 
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Mr.  DiSBROw.  We  have  a  project  under  way  in  Ohio  and  have  a 
second  repowering  unit  at  solicitation  number  two. 

Mr.  Walgren.  Would  things  change  for  those  projects  if  the  Con- 
gress were  to  pass  a  near-term  control  bill? 

Mr.  DiSBROW.  I  think  we  would  automatically  withdraw  the 
second  proposal.  The  first  is  under  way  and  we  would  continue  to 
learn  as  much  as  we  could  from  it.  When  you  reach  the  point  of  no 
return  you  won't  cancel  the  project. 

In  Ohio,  unlike  most  States  in  the  Union,  Mr.  Oxiey,  and  it  did 
pass  clean  coal  technology  bond  fund  and  they  are  showing  it  along 
with  DOE.  So  out  of  180  million,  we  are  only  on  line  for  110  mil- 
lion. 

But  in  addition  to  that  legislation  to  affect  the  100  million  bond 
issue,  the  State  has  allowed  us  to  collect  the  other  additional  110 
million  on  a  current  basis.  So  that  project  will  go  regardless  at  this 
point. 

The  second  project  would  be  withdrawn  if  we  had  to  meet. 

Mr.  Walgren.  Why? 

Mr.  DiSBROW.  Because  we  only  have  so  many  dollars  to  spend. 
And  if  we  had  to  go  with  flue  gas  desulfurization,  that  is  where  we 
would  concentrate  our  limited  resources. 

Mr.  Walgren.  One  other  thought,  if  I  might,  Mr.  Chairman. 

Are  we  distinguishing  between  the  large  emitters  and  the  small 
emitters  in  any  way  in  your  projections  as  to  what  would  go  for- 
v/ard  and  what  would  not  go  forward?  Instinctively  I  wonder 
whether,  if  you  leave  a  wide  range  of  control  to  States,  to  comply 
with  in  whatever  way  they  want  to  comply  and  pick  up  wherever 
they  want  to  pick  it  up,  compared  to  the  mandated  control  on  indi- 
vidual large  emitters,  would  many  of  these  technologies  come  for- 
ward for  the  small  emitters,  out  of  State  compliance  plans  that 
might  have  a  great  amount  of  flexibility  in  them. 

Mr.  Yeager.  Yes,  I  would  comment  that  the  smaller  emitters  are 
likely  to  be  the  ones  where  you  apply  it  first,  because  that  is  where 
you  have  the  greatest  confidence.  The  scale  factor  is  smaller. 

The  risk  on  an  individual  utility  or  industrial  application  will  be 
less  so  that  I  think  that  is  where  you  see  the  applications  and,  in 
fact,  most  of  the  projects  that  are  proposed  under  the  clean  coal 
initiative  are  initially  on  the  smaller  types  of  plants  and  then 
would  move  forward. 

I  see  that  as  an  integral  step  in  the  scale-up  process  so  that  we 
enter  a  position  to  apply  those  technologies  confidently  to  the  large 
units  that  are  at  the  core  of  the  fleet. 

Mr.  Walgren.  What  you  would  anticipate  happening  is  if  you 
have  a  near-term  control  date  which  would  require  a  scrubbing  on 
large  facilities  but  leaves  a  range  of  control  to  a  State  implementa- 
tion plan,  that  the  smaller  technologies  or  small  scales  will,  in  fact, 
be  demonstrated  under  State  implementation  plans  and  the  large 
facilities  will  have  to  be  scrubbed;  is  that  not  right? 

Mr.  Yeager.  I  think  once  you  have  paraded  that  first  step,  that 
you  now  included  in  your  position  of  requiring  scrubbing  or  some 
level,  medium  level  control  on  large  plants,  I  think  the  whole  initi- 
ative falls  apart.  And  I  would,  I  mean,  that,  Mr.  Disbrow  may 
expand  on  that  but 
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Mr.  Walgren.  I  guess  my  question  is  why  would  it  fall  apart  if, 
in  fact,  there  still  would  be  the  market  pull,  the  need  of  many 
small  emitters  across  the  State  to  come  into  some  future  compli- 
ance reductions  and  there  is  no  dictate  as  to  method  and  even  the 
time  frame  may  very  well  be  beyond,  let's  say,  1993  that  has  been 
proposed  by  some  of  these  bills,  why  would  the  whole  initiative  fall 
apart? 

Mr.  Yeager.  Because  it  would  not  be  going  an3rwhere  and  you 
would  probably  go  ahead  and  just  switch  fuels  on  those  plants  or 
retire  them,  rather  than  do  anj^hing  in  the  way  of  a  capital  invest- 
ment on  them  because  there  would  be  no  carrot,  if  you  will,  for  the 
technology  to  go  anywhere,  you  get  rid  of  those  as  quickly  as  you 
can. 

Mr.  Walgren.  The  only  carrot  is  the  very  large  plant  and  you 
don't  expect  the  significant  market  in  smaller  manufacturing  com- 
bustion and  the  like? 

Mr.  DiSBROW.  To  the  extent  the  new  technologies  are,  they  may 
be  used  to  repower  older  plants.  And  we  are  hopeful  that  we  will 
be  able  to  demonstrate  in  DOE,  too.  But  the  point  is  that  if  we 
start  with  flue  gas  desulfurization  systems,  our  costs  will  go  up  and 
the  cost  of  our  ratepayers  is  going  to  go  up. 

We  can  ill  afford  at  that  point  to  experiment  on  that  new  tech- 
nology which  may  or  may  not  work.  Because  if  it  does  not  work,  we 
will  never  get  cost  recovery.  We  will  go  with  the  proven. 

Mr.  Walgren.  Any  other  comments. 

Mr.  Schwartz. 

Mr.  Schwartz.  I  don't  think  you  are  completely  off  base  in  terms 
of  thinking  about  the  fact  that  some  of  the  small  units  are  markets 
or  for  the  clean  coal  technologies,  I  think  Mr.  Yeager  was  correct 
when  he  said,  in  fact,  that  at  today's  development  and  technology 
they  currently  are  most  applicable  on  small  sizes  and  there  are 
other  reasons  to  think  that  the  small  sized  boilers — I  think  when 
you  are  talking  about  going  down  to  manufacturing  facilities,  you 
are  going  well  beyond  where  the  economics  will  support  it. 

You  are  talking  about  pushing  natural  gas,  quite  honestly,  if  you 
are  talking  about  things  like  State  institutions  in  Pennsylvania. 
They  won't  put  scrubbers  there. 

But  still  on  the  small  sizes,  scrubbers  tend  to  be  more  expensive, 
and  also  fuel  switching  in  locations  that  are  not  convenient  to  low 
sulfur  coal  like  in  Pennsylvania,  gets  exorbitantly  expensive  be- 
cause the  transportation  costs  are  even  greater  on  small  boilers 
than  large  boilers,  and  there  is  a  market  niche  for  these  technol- 
ogies in  smaller  sizes. 

Now  I  am  not  trying  to  disagree  with  everything,  but  I  don't 
think  your  point  is  completely  out  of  line  in  what  you  are  trying  to 
achieve  or  think  through. 

Mr.  Walgren.  Thank  you,  Mr.  Chairman. 

Mr.  Cooper.  I  thank  the  gentleman  from  Pennsylvania.  It  was 
my  understanding  that  earlier  in  the  hearing  some  of  the  wit- 
nesses, I  think  Mr.  Siegel,  Mr.  Yeager  and  Mr.  Sprague,  perhaps 
touched  on  the  issue  of  what  regulatory  reforms  could  be  imple- 
mented that  would  encourage  utilities  to  be  greater  risk-takers  in 
these  areas  to  explore  new  ventures,  would  you  care  to  elaborate 
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on  those  ideas  either  now  or  for  the  record  later  in  writing,  Mr. 

Siegel? 

Mr.  Siegel.  I  did  point  out  earher  in  my  testimony  that  the 
President's  Task  Force  on  Regulatory  Relief  did,  in  fact,  look  at  the 
issue  and  came  up  with  several  recommendations.  Several  of  these 
are  rate-making  issues  that  might  provide  incentives,  full  construc- 
tion work  in  progress,  incentive  rates  of  return  and  accelerated  am- 
ortization that  might  provide  the  rewards  that  utilities  might  need 
to  take  risks  in  building  the  first  or  second  of  a  kind  of  technology. 

In  addition,  there  were  some  recommendations  on  current  incen- 
tives EPA  could  use,  bubbling  of  plants,  for  example,  that  might 
also  encourage  first  of  a  kind  demonstration  and  initial  deploy- 
ment. There  is  an  advisory  group  to  the  Department  of  Energy 
which  at  the  present  time  is  looking  at  a  very  broad  range  of  posi- 
tive incentives  that  could  be  applied  both  at  the  Federal  and  State 

levels. 

That  advisory  group  is  planning  on  providing  a  report  to  the  De- 
partment on  that  subject  by  October  of  this  year. 

Mr.  Cooper.  I  don't  know  how  familiar  all  of  the  gentlemen  are 
with  the  various  acid  rain  proposals  that  have  been  put  before  Con- 
gress, but  would  any  of  you  like  to  vote  for  the  least  obnoxious  pro- 
posals? 

At  this  time,  Mr.  Sprague,  would  you  like  to  comment? 

Mr.  Sprague.  Well,  we  stated  in  our  testimony  that  we  thought 
if  the  Congress  passed  acid  rain  legislation,  that  they  should  con- 
sider the  clean  coal  technology  and  a  phased-in  approach  would  be 
one  of  the  best  ways  to  go  so  that  you  would  have  some  incentives 
to  see  that  that  technology  was  used. 

Mr.  Cooper.  Any  other  folks  have  a  least-obnoxious  candidate? 

If  I  could  ask  one  final  question.  The  Celeste-Cuomo  bill  has  in- 
trigued me.  Did  Governor  Celeste  consult  you  on  that  agreement 
and  what  you  think  of  that  agreement? 

Mr.  DiSBROW.  I  have  had  many  conversations  with  Governor  Ce- 
leste as  to  the  emissions  and  so  on,  in  terms  of  Governor  Celeste,  in 
apparent  agreement  with  Cuomo,  there  was  no  discussion  before.  A 
brief  2  weeks  before  that,  the  State  legislature  in  Ohio  past  unani- 
mously with  one  dissenting  vote  in  the  House  of  Representatives, 
an  ex-Federal  Congressman  that  felt  that  State  legislatures  should 
not  seek  to  express  their  will  to  the  U.S.  Congress,  past  a  resolu- 
tion asking  the  congressional  delegation  from  Ohio  to  oppose  acid 
rain  legislation  at  all  costs. 

Apparently,  there  is  not  too  much  communication  between  the 
Governor  and  the  legislature. 

Mr.  Cooper.  That  is  an  interesting  divergence  of  views.  You  say 
it  was  almost  unanimous? 

Mr.  DiSBROW.  One  dissenter  in  the  House.  He  was  a  former  U.S. 
Congressman  and  felt  that  it  was  inappropriate,  an  inappropriate 
action  for  State  legislature  to  take.  So  he  dissented. 

Mr.  Cooper.  That  is  an  interesting  sideline.  I  appreciate  the  ex- 
cellent testimony  of  the  witnesses  and  your  patience. 

Thank  you  very  much. 

[Whereupon,  at  4:13  p.m.  the  hearing  was  adjourned.] 

[The  following  statement  was  received  for  the  record:] 
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COMMITTEE  ON  ENERGY  AND  COMMERCE 

UNITED  STATES  HOUSE  OF  REPRESENTATIVES 

ON  ACID  DEPOSITION  CONTROL 

JUNE  22,  1988 


INTRODUCTION 

The  American  Gas  Association  (A.G.A.)  is  a  national 
trade  association  comprised  of  some  250  natural  gas 
distribution  and  transmission  companies  serving  over  166 
million  natural  gas  consumers  throughout  the  United  States. 

There  are  a  number  of  often  overlooked  natural  gas 
utilization  technologies  which  are  easily  implemented  and 
offer  an  economical  way  of  reducing  sulfur  oxide  (SOj^)  , 
nitrogen  oxide  (NOj^)  and  emissions  from  other  pollutants. 
A.G.A.  hopes  that  any  acid  deposition  control  bill  would 
recognize  the  role  natural  gas  can  play  as  a  control  option. 

A  renewed  emphasis  on  environmental  protection  through 
the  amelioration  of  acid  deposition  dictates  that  all 
environmental  compliance  options  should  be  analyzed  to 
determine  the  most  cost  effective  methods  for  reducing 
emissions.   Acid  rain  control  proponents  often  focus  only  on 
coal  cleaning  through  flue  gas  desulfurization  (scrubbing) 
as  the  primary  means  of  reducing  sulfur  oxide  emissions. 
However,  natural  gas  utilization  technologies,  often  in 
conjunction  with  other  clean  air  technologies,  represent 
some  of  the  most  cost  effective  and  efficient  environmental 
compliance  alternatives. 
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since  the  most  efficient  control  strategy  for  a 
particular  plant  depends  on  factors  unique  to  that  plant,  it 
makes  sense  to  give  plant  operators  sufficient  flexibility 
to  choose  among  the  most  cost  effective  compliance 
alternatives  for  their  sites.   As  long  as  environmental 
goals  are  met,  natural  gas  utilization  technologies  should 
be  left  to  compete  in  the  open  market  with  other,  more 
traditional  methods  of  reducing  SO2 . 

Therefore,  A.G.A.  hopes  that  the  following 
recommended  general  principles  are  incorporated  into  any 
acid  deposition  control  legislation  that  may  be  addressed. 


A.G.A.  RECOMMENDATIONS  FOR 
ACID  DEPOSITION  CONTROL  LEGISLATION 

Favor  Discretionary  Emission  Reduction  Measures 

Emission  limits  should  be  set  at  a  reasonable  level 
that  all  technologies  and  fuels  must  meet,  rather 
than  mandating  specific  control  technologies  to  be 
used  on  a  particular  source,  or  emission  rates  which 
vary  by  fuel  type.   This  approach  would  allow 
environmental  goals  to  be  reached  in  a  more 
economical  and  efficient  manner  than,  for  example, 
mandating  continuous  technological  controls  such  as 
scrubbers.   Moreover,  discretionary  emission 
reduction  measures  would  enable  those  who  are  in  the 
best  position  to  determine  what  is  technologically 
and  economically  feasible  for  the  specific  plants  — 
the  plant  operators  —  to  make  the  choice  of 
emissions  reduction  measures.   Most  importantly, 
this  approach  would  not  legislatively  preclude  the 
potential  contribution  of  natural  gas,  the 
substitution  of  which  may  provide  the  simplest  and 
most  economic  means  of  reducing  SO^ ,  NO^,  and  other 
pollutants. 

Oppose  Across  the  Board  Taxes  on  Emissions 

Companies  that  already  have  instituted  measures  to 
reduce  harmful  emissions  from  their  sources  should 
not  be  made  to  pay  again  through  the  imposition  of  a 
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flat  tax  on  all  sources.   No  Is   should  impose  taxes 
that  would  have  an  unnecessaril;  disproportionate 
effect  on  clean  utilities.   Poi:.  ters  should  be 
responsible  for  their  own  contr :   measures  and  we 
would  oppose  any  tax  that  collec  3  significant  funds 
from  one  company  to  subsidize  cl  anup  by  another 
company  that  has  not  yet  initiat  i  its  own  measures. 
However,  if  Congress  insists  on   tax  on  emissions, 
it  should  be  scaled  according  to  the  amount  of 
actual  emissions  rather  than  charging  each 
particular  source  the  same  tax. 

The  Discretion  of  Setting  New  Source  Performance 
Standards  Should  Be  Left  to  EPA 

The  revision  or  promulgation  of  New  Source 
Performance  Standards  (NSPS) ,  or  any  other 
standards,  should  be  left  up  to  the  discretion  of 
the  Environmental  Protection  Agency  (EPA)  and  should 
be  accomplished  through  the  traditional  rulemaking 
process.   Section  111  of  the  Clean  Air  Act  has 
adequate  requirements  for  revising  NSPS  that  have 
been  effective  for  many  years.   There  is  no  reason 
to  revise  or  reword  the  language  at  this  time.   The 
Clean  Air  Act  directs  that  standards  be  keyed  to 
demonstrated  technology  and  EPA  is  constantly 
evaluating  new  technologies  to  determine  if  new 
standards  are  justified.   Standards  must  not  be 
promulgated  without  regard  to  technological  and 
economic  feasibility.   Congress  has  traditionally 
left  this  to  EPA  and  any  clean  air  legislation 
should  continue  to  reflect  this. 

Appropriations  Should  Not  Be  Limited  to  "Clean  Coal" 
Technology 

If  legislation  contains  provisions  for  the 
authorization  and  appropriation  of  funds  for  a 
"clean  coal"  technology  program,  it  should  not  be 
limited  to  traditional  clean  coal  technologies. 
Rather,  a  broad  technology  development  program 
should  be  instituted  to  assist  any  fledgling 
innovative  technology  which,  when  used  on  existing 
plants,  may  significantly  reduce  harmful  air 
emissions.   This  approach  would  not  legislatively 
exclude  the  select  use  of  gas  through  reburn,  co- 
firing,  seasonal  substitution  or  other  means.   All 
new  technologies  that  can  significantly  reduce 
emission  levels  should  be  allowed  to  compete  fairly. 
Restricting  funds  for  new  clean  burning  technologies 
is  counterproductive,  requiring  taxpayers  and 
ratepayers  to  subsidize  non-economic  technologies. 
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Favor  Flexih  litv  for  Trading  and  Bubbling 

Provisions  allowing  for  emissions  trading  and 
bubbling  should  be  permitted.   Bubbling  allows  a 
source  to  reduce  control  requirements  at  one  point 
by  increasing  control  correspondingly  at  another  as 
long  as  an  aggregate  emission  level  is  not  exceeded. 
The  bubble  may  be  applicable  either  within  a  single 
plant  or  between  different  plants  in  the  same  area. 
With  the  high  cost  of  environmental  compliance,  as 
long  as  total  actual   emissions  are  reduced  by  the 
mandated  amount,  maximum  flexibility  should  be 
permitted. 

Oppose  Statewide  Noncompliance  Penalties 

If  a  state  fails  to  submit  or  enforce  a  state 
implementation  plan,  it  is  unfair  to  assess 
noncompliance  penalties  on  each  source.   Companies 
should  not  be  responsible  for  the  lack  of  action  by 
the  state.   This  scheme  would  unduly  discriminate 
against  sources  that  have  taken  measures  to  control 
their  emissions. 

Favor  Seasonal  Control  Options 

The  goal  in  acid  deposition  control  legislation 
should  be  to  reduce  annual  tonnage  of  SO^  and/or  NOj^ 
emissions,  irrespective  of  when  these  reductions 
occur.   For  instance,  a  plant  reducing  emissions  by 
200  tons  per  month  for  six  months  with  no  reductions 
in  the  remaining  6  months  of  the  year  should  be 
considered  at  least  as  effective  as  a  plant  reducing 
by  100  tons  per  month  for  each  of  12  months.   In 
fact,  scientists  from  the  Massachusetts  Institute  of 
Technology  and  others  have  shown  that  seasonal 
control  of  pollutants  can  be  more  effective  than 
year-round  controls. 


NATURAL  GAS  USE  IN  STATIONARY  SOURCES 
FOR  SO2  REDUCTION 

Select  Gas  Use 

"Select  use"  is  the  general  term  that  refers  to  the  use 

of  natural  gas  to  control  and  regulate  emissions  associated 

with  burning  other  fossil  fuels.   A  few  of  the  recognized 

select  use  methods  include:   1>  "co-firing,"  in  which 
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natural  gas  is  burned  simultaneously  with  another  fossil 
fuel  in  the  same  combustion  chamber;  2)  "reburning,"  in 
which  natural  gas  is  injected  into  the  upper  elevation  of  a 
furnace  to  achieve  nitrogen  oxide  (NOj^)  reduction  and  more 
complete  combustion;  3)  "bubbling,"  in  which  some  combustion 
units  are  operated  entirely  on  natural  gas  while  other 
nearby  units  are  operated  on  some  other  fuel  and  the 
emissions  of  the  adjacent  units  are  averaged  in  order  to 
meet  emissions  standards;  and  4)  "seasonal  or  episodic 
substitution,"  where  natural  gas  is  substituted  for  higher 
polluting  fuels  on  a  seasonal  or  episodic  basis,  in  order  to 
combat  pollution  episodes  during  seasonal  peaks.   Some  of 
these  methods  will  be  described  later  in  more  depth. 

The  select  use  option  offers  a  number  of  advantages  to 
both  plant  operators  and  the  nation  as  a  whole.   The  first 
advantage  is  an  economic  one  for  the  user.   Select  use 
methods  tend  to  have  low  capital  requirements,  and,  in  many 
instances,  the  lowest  total  costs  compared  to  other  control 
strategies  (e.g. .  scrubbers) .   For  example,  the  cost  of  SO2 
control  with  select  use  of  gas  in  the  U.S.  has  been 
calculated  to  be  as  low  as  $50/ton  of  SO2  removed,  with  many 
potential  sites  in  the  $200-$400/ton  range. ^^   Of  course, 
the  cost  per  ton  depends  on  the  relative  fuel  prices.   By 
comparison,  the  cost  of  alternative  control  strategies 
ranges  from  $250/ton  to  over  $2,000/ton-^ 
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The  second  advantage  is  that  natural  gas  has  the 
ability  to  reduce  emissions  of  SOj^,  NO^^,  reactive 
hydrocarbons  (NMHC) ,  particulates,  carbon  monoxide  (CO) ,  and 
carbon  dioxide  (CO2)  simultaneously  in  existing  stationary 
sources.   In  addition,  gas  combustion  produces  little  or  no 
ancillary  pollution,  e.g. .  sludge,  ash  or  residue,  in  sharp 
contrast  to  other  options,  e.g. .  the  scrubber/precipitator 
option.   These  attributes  of  natural  gas  use  make  it  the 
ideal  choice  to  combat  ozone,  carbon  monoxide  and  acid 
deposition,  as  well  as  to  eliminate  a  solid  waste  disposal 
or  water  treatment  problem,  especially  in  space-constrained 
urban  locations. 

The  third  advantage  is  that  natural  gas  can  be  used  in 
conjunction  with  other  domestic  resources,  including  Eastern 
high  sulfur  coal  and  Western  low  sulfur  coal,  which  helps  to 
ensure  that  national  environmental  goals  will  not  be 
achieved  at  the  expense  of  a  major  domestic  industry  and  its 
many  employees.   In  fact,  it  has  been  estimated  that  SO2 
reductions  of  nearly  70  percent  could  be  achieved  via  the 
washing  of  certain  high  sulfur  coals  combined  with  select 
use  of  gas,  while  still  permitting  the  high  sulfur  coal  to 
comprise  as  much  as  70  percent  of  the  total  fuel  mix.^ 

Related  to  this  is  the  advantage  of  select  use  of  gas 
being  capable  of  quick  response  to  both  environmental  and 
economic  problems.   Most  laxge  .fiie.l-burni  ng  iasta-LXations 
are  multi-fuel  capable,  and  many  already  have  gas  burning 
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capability.   Thus,  select   ie  can  be  employed  immediately, 
whereas  technology-based  options  require  many  years  for 
equipment  design,  testing,  and  installation. 

The  concept  of  select  use  has  been  accepted  by  the 
current  Administration.   The  President's  Task  Force  on 
Regulatory  Relief,  chaired  by  Vice  President  Bush  includes 
as  an  initiative  that  EPA  will  encourage  states  to  use 
"bubbles,"  rather  than  merely  accept  them  in  SIPs.   This 
concept  was  also  included  in  the  President's  "Administrative 
Message  to  Congress"  of  January  1988. 

Gas-Fired  Coaeneration 

Gas-fired  cogeneration  systems,  which  produce  both 
electrical  (or  mechanical)  energy  and  thermal  energy,  are  an 
attractive  option  from  both  an  energy  efficiency  and  an 
environmental  standpoint.   According  to  the  U.S.  Office  of 
Technology  Assessment,  a  gas  turbine  cogeneration  system 
sized  correctly  would  require  approximately  25  percent  less 
input  energy  than  the  combination  of  a  new  coal-fired 
electric  powerplant  and  an  oil-fired  boiler  producing 
equivalent  quantities  of  steam  and  electricity.-/   In 
addition,  when  compared  to  a  similarly  sized  conventional 
coal-  and  oil-based  system,  with  traditional  pollution 
control  equipment,  the  gas-fired  cogenerator  would  typically 
emit  99  percent  less  -SD^,  5D  ftexaantkl&ss  ^O^t    ^J^  73 
percent  fewer  particulates.^ 
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Using  gas-fired  cogeneration  systems  for  environmental 
compliance  will  yield  the  following  additional  benefits:   1) 
substantial  energy  savings  relative  to  conventional  separate 
electric  and  thermal  energy  technologies;  2)  relatively  low 
capital  cost;  3)  facilitation  of  siting  new  generating 
capacity  due  to  the  small  unit  size;  and  4)  insurance 
against  short-term  fluctuations  in  electricity  demand 
growth . 

Combined  Cycle  Gas  Turbine  Powerplants 

A  combined  cycle  gas  turbine  powerplant  combines  the 
operation  of  a  gas  turbine,  a  steam  turbine  and  a  heat 
recovery  steam  generator  for  electricity  generation.   These 
systems  have  an  advantage  over  central  powerplants  because 
they  can  be  installed  in  a  short  period  of  time  (2  to  3 
years  versus  8  to  15  years  for  coal  and  nuclear  units)  ,  and 
they  may  be  brought  on-line  in  relatively  small  incremental 
blocks.   Its  modular  construction  feature  offers  great 
flexibility  to  utility  planners  and  effectively  reduces  the 
amount  of  capacity  which  must  be  added  to  provide  the  same 
system  reliability.   Further,  the  relatively  low  capital 
cost  of  combined  cycle  units  ($500-$700  per  kilowatt  or 
about  one-third  the  cost  of  a  new  coal-fired  unit)^^  reduces 
financial  uncertainties  and  risks. 

Tiie  environmental  features  of  gas-^ired  combined  cycle 
powerplants  are  substantial.   They  typically  produce  57 
percent  of  the  NO^^,  and  less  than  0.3  percent  of  the  SO2  of 
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similarly  sized  coal-fired  units  that  are  equip,  ad  with 
pollution  control  equipment.^   In  addition,  they  produce  no 
sludge  or  ash,  and  require  half  as  much  treated  water  as 
coal  units.   Because  combined  cycle  gas  turbine  powerplants 
are  environmentally  clean,  utilities  have  much  more 
flexibility  in  siting  them  than  central  powerplants,  e.g. , 
utilities  can  build  near  load  centers,  thereby  minimizing 
transmission  costs  and  enhancing  system  reliablity. 

Seasonal  Substitution 

The  substitution  of  natural  gas  for  higher  sulfur  fuels 
on  seasonal  basis  is  another  effective  method  of  reducing 
acid  deposition.   Since  the  summer  season  is  typically  the 
most  serious  in  terms  of  acid  deposition  (70%  of  acid 
deposition  falls  in  the  six  summer  months)  and  ozone 
episodes,  substituting  gas  in  the  summer,  as  opposed  to  all 
year-round,  may  be  more  effective  in  alleviating  the 
problem.   Seasonal  gas  substitution  would  save  money  for  gas 
and  electricity  consumers  by  allowing  gas  distributors  and 
pipelines  to  increase  their  capacity  utilization  during  the 
non-heating  season  while  directly  addressing  the  acid 
deposition  and  ozone  problems  when  they  are  most  serious. 

Co-Firing 

Co-firing  gas  and  coal  In   the  same  boiler  olf&xs   a 
variety  of  environmental  and  operational  benefits.   Not  only 
does  the  use  of  small  quantities  of  natural  gas  (typically 
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5-20%)  in  conjunction  with  coal  reduce  emissions  of  sulfur 
dioxide,  nitrogen  oxides,  particulate  matter,  sludge,  ash 
and  other  pollutants,  but  it  can  also  enhance  boiler 
performance  and  result  in  lower  maintenance  costs  and  fewer 
plant  breakdowns.   Co-firing  also  can  be  instituted  at  very 
low  capital  costs  while  improving  the  combustion  of  our 
domestic  coal. 

CONCLUSION 

Because  of  the  long-term  availability  of  natural  gas  in 
the  U.S.  and  North  America,  its  acknowledged  clean-burning 
characteristics,  and  its  extensive  in-place  delivery 
infrastructure,  the  use  of  natural  gas  for  environmental 
compliance  is  an  attractive  option  in  many  applications. 

Therefore,  A.G.A.  respectfully  urges  you  to  include  our 
recommendations  in  any  acid  deposition  control  legislation 
so  that  natural  gas  utilization  technologies  are  not 
excluded  as  potential  compliance  options. 
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